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X-Ray Economies 


Here’s a way to follow your patriotic impulse to 
economize —as the President asks—and do it with 
even better results than the more expensive way has 
been giving you. 


Use Soft Tube Technique 


No matter what type or make of X-Ray 

apparatus you use, Paragon Milli-Amp- 

Second Technique will give you the max- 

imum of results for the minimum of expense and work. It 
eliminates guessing —saves tubes—plates— time. 


Paragon X-Ray Plates are famous for their uniformity, speed, 
sharp contrasts, delicate shadings, black backgrounds. If you 
don’t know them, ask for our dollar demonstration offer. 

Universal X-Ray Plates are lower in price, but of high quality. 
Work fast with or without screen, Fine on extremities, for 
serial work, charity cases, etc. 
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Every Roentgenologist 
needs this treatise on 
X-Ray Technique. 


New Edition 


Revised — latest data 
on X-Ray procedure. 
Ready soon. nd your 
name. Get a << free, 
soon as published. 


Information 
Bureau _ 

We manitain the only 
Bureau of Information on 
X-Ray subjects. New 
men in the work—or older 
ones who strike knotty 

roblems— write us. 


tate make and type of 
machine. Our practical 
help free to users of Para- 
gon or Universal Plates. 


Geo. W. Brady & Co. ™ ivinue ““ Chicago 
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Many Brilliant Operations 
Have Been Marred by Sepsis 


A focal infection removed from the seat of operation may be pouring 
bacteria into the blood stream, ready to lodge at a point of Jowered 
resistance such as a laceration, an incision, a suture, a blood clot, and there 
set up an infection in spite of all technical and aseptic care. 


Many of the foremost American and foreign surgeons are protecting 
their patients against sepsis in surgery, gynecology and obstetrics by 
prophylactic immunization with bacterial vaccines. 


A dose of an appropriate vaccine given before and after every operation 
will prevent many unpleasant complications. 
WRITE FOR LITERATURE 


G. H. SHERMAN, M.D., Detroit, Mich. patteriti Vaccines 





Daily Users of Vaccine Use Sherman’s 
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TRANSPLANTATION OF THE URETER FOLLOWING TRAUMATISM AND 
RESECTION OF THE BLADDER FOR CANCER! 


By EDWARD STARR JUDD, M.D., Rocuester, MINNESOTA 


RETERAL fistulae have occurred 

| | following traumatism and following 
operative procedure. Removal of 

the kidney to which the damaged 

ureter belongs has not been at all unusual in 
the past. And this procedure will continue 
to be the best method of treatment for those 
cases in which a considerable part of the 
ureter is involved so that transplantation 
to the bladder cannot be performed. Before 
the kidney with the damaged ureter can be 
removed, it must be demonstrated that the 
remaining kidney is functionally sufficient. 
The principal indications for ureterocystot- 
omy have been threefold: (1) injury to the 
ureter during hysterectomy, usually for ad- 
vanced carcinoma of the cervix; (2) resection 
of the bladder for cancer located about the 
ureteral orifice; and (3) traumatism of the 
lower end of the ureter during difficult in- 
strumental labor. Long (1) reports success- 
ful transplantation of both ureters following 
an hysterectomy for cancer of the cervix 
with involvement of the base of the bladder. 
He gives also the important features in the 
technique. Paton (2) reports successful 
transplantation of the ureter on account of 
traumatism which occurred during an opera- 
tion for cancer of the cervix and resulted in 
ureterovaginal fistula. Torrance (3) re- 
ports a case of transplantation of the ureter 
from the vagina to the bladder 20 months 


after a Wertheim hysterectomy. He buried 
the ureter for some distance in a trough of 
bladder wall. His case is especially import- 
ant because he demonstrated that the ureter 
was patent and functionating two months 
after the operation. In a case of difficult 
labor at the Lying-in Hospital, New York, 
Markoe (4) transplanted the lower end of the 
ureter to the bladder and obtained a good 
result. Kelly and Burnam (5) state that a 
ureterovaginal fistula following labor is not 
uncommon though they do not mention hav- 
ing operated on cases of this nature. Kelly 
reports one case of double ureterovaginal 
fistula in which, operating through a vaginal 
incision, he obtained a good result by turning 
both ureters into the bladder. 

We have performed ureterocystotomy (1) 
in two instances for ureterovaginal fistula 
following hysterectomy; (2) on two occasions 
for ureterovaginal fistula following labor, and 
(3) in 17 cases in conjunction with resection 
of the lower end of the ureter and a quadrant 
of the bladder for cancer: 


Case 1. (1o2891.) A woman, 41 years of age, 
had had a hysterectomy performed elsewhere. ‘The 
history showed that clamps had been left on and a 
gauze pack put into the vagina, and that urine had 
come into the vagina very soon after the clamps and 
pack were removed. Five months afterward we 
transplanted the ureter which was dilated to about 
twice its normal size, showing that there had been 
some obstruction. 


1 Presented before the Southern Surgical and Gynecological Association, White Sulphur Springs, West Virginia, December 11, 1916. 
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CASE 2. (144658.) A woman, 42 years of age, 
had had a very difficult abdominal hysterectomy 
performed in our clinic in February, 1916. In this 
instance, the ureter had been apparently partly 
tied off as we suspected at the time of the hysterec- 
tomy, and a fistula had resulted. Shortly after the 
hysterectomy, we made an effort to pass a catheter 
and found that the ureter was not patulous. At 
the time we operated to transplant the ureter, we 
found it dilated to about twice normal size and there 
was much scar tissue at the ureterovaginal juncture. 


In both instances in which fistula followed 
hysterectomy the ureter was transplanted 
without much difficulty and the wound healed 
primarily. Cystoscopic examination made 
about three weeks after each operation showed 
that the ureters were open and that urine 
was coming into the bladder through them. 
Recent reports from these patients state that 
both have remained well. In one instance, 
20 months, and in the other 8 months, have 
elapsed since the transplantation of the 
ureter. 

The two cases in which ureterovaginal 
fistula developed following labor were of 
especial interest to us because of the rarity of 
the condition.’ They are the only two cases 
of the kind that we have seen. In talking 
with Dr. Markoe, who has had a very large 
obstetrical experience in the Lying-in Hos- 
pital of New York, he stated that his case 
mentioned above was the only one that he 
had seen. 


CASE 3. (130856.) A woman 29 years of age, 
had gone through a very difficult labor three years 
previously. Six months after childbirth she had 
been operated on for vesicovaginal fistula and had 
obtained partial relief. Later she was again oper- 
ated on by abdominal incision but obtained no further 
relief. At the time she consulted us, examination 
showed that she passed about half her urine in the 
normal way and had perfect control of it. In spite 
of this, however, her clothing was continually soiled 
by urine which leaked into the vagina. Cystoscopic 
examination did not reveal an artificial opening 
into the bladder and ureteral catheters could be 
passed into both ureters without obstruction. How- 
ever, with a vaginal speculum, a small opening could 
be seen in the right side of the vagina just above the 
base of the bladder, from which urine was draining. 
A catheter was put into the right ureter and the 
urine drained through it for a number of days. 
Meanwhile there was no evidence of leakage through 
the fistula. Since the opening was so small and it 
was found possible to control the urine by ureteral 
catheter, it was thought that freshening the 
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edges of the fistula through the vagina and placing 
a few stitches across the opening would probably 
close the fistula. We attempted to do this and 
left a ureteral catheter in place for ten days. 
During this period there was no leakage but just as 
soon as the catheter was removed the urine drained 
into the vagina as it had previously. An abdominal 
extraperitoneal incision was then made. The 
ureter was freed down to the bladder and the lower 
segment tied off. The upper segment was trans- 
planted into the bladder wall. Since her labor, the 
patient had had several attacks of what appeared 
to be pyelitis, accompanied by chills and fever. 
She had had pain in the region of the right kidney. 
Ten days after the ureter was transplanted she had 
a similar attack, and for a few days urine drained 
through the abdominal wound. However, at the 
end of four weeks her wound was entirely healed. 
Her temperature and pulse had been normal for 
some time. Cystoscopic examination showed that 
the ureter was functionating, although at times there 
was considerable pus in the urine which came down 
from the right kidney. I operated on this patient 
in August, 1915. In a recent letter she says that 
since the transplantation of the ureter, she has had 
no further attacks of chills and fever and has re- 
mained entirely well. 

CASE 4. (143263.) A woman, 27 years of age, 
came with a ureterovaginal fistula complicated by a 
vesicovaginal fistula which had been operated on 
twice before we examined her. Although trans- 
plantation of the ureter, performed April 1, 1916, 
improved her condition considerably, the last time 
she was seen there was still slight leakage from the 
vesicovaginal fistula. At this time she was about 
3 months pregnant. A few weeks ago we received 
a report from her in which she stated that leakage 
of urine had almost entirely ceased and her con- 
dition had improved. 


In the 17 cases of cancer of the bladder 
very satisfactory results were obtained by 
transplantation of one or both ureters. Many 
of these patients were operated on for very 
extensive cancers of the bladder; some of them 
have since died of a recurrence. We have 
been able to trace other patients for several 
years and during that time have examined 
them repeatedly with the cystoscope. In 
one instance, 3 years after the operation, the 
ureter was functionating very well. In a 
few cases, during cystoscopic examination, we 
observed that the urine flowed from the 
transplanted ureter into the bladder almost 
continuously rather than by spurts as under 
normal conditions. In other instances, the 
urine seemed to enter the bladder normally. 
It is probable that the continuous flow of 
urine was the result of a chronically infected 
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Fig. 1. Regular suprapubic incision with recti muscles 
cut. Bladder still in place. 
ureter in which peristaltic contractions could 
not take place because of the thickened walls. 
In none of the cases was there a permanent 
urinary fistula, though there may have been 
small amounts of leakage for short periods. 

In every instance in which we have been 
able to make a cystoscopic examination at 
any time after the transplantation of a ureter, 
we have found the ureter open. In a few 
cases it could not be catheterized although the 
urine was coming through it into the bladder. 
It seems entirely probable that a stricture 
might form and close the ureter completely, 
but as far as we have been able to determine, 
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Peritoneum 





Fig. 2. Peritoneum and fat dissected from top of 


bladder. 

this has not occurred in our cases except 
possibly in one case of cancer. However, 
in the case in which the ureter was practically 
ligated at the time the hysterectomy was 
performed, very little urine had been coming 
down from the ureter for two weeks previous 
to the ureterocystotomy. We were in doubt 
as to whether there would be a great deal of 
function in the kidney as the ureter had been 
ligated so long. A few weeks after transplan- 
tation of the ureter, a functional test of the 
kidney was made. Although there was some 
function on the traumatized side about five- 
sixths of the return was through the normal 
kidney. In this connection I may also men- 
tion two cases in which one ureter was de- 
liberately ligated at the time of the operation 
for resection of a part of the bladder for 
cancer. The ureter was ligated because it 
was impossible to make it reach to the blad- 
der, and since the operation had already been 
extensive, it did not seem advisable to trans- 
plant the ureter into the intestine. In both 
instances, the ureter was considerably dilated 
and evidently had been obstructed by the 
growth for some time. The ureter was 
ligated with the idea of doing a nephrectomy 
later if advisable, but in neither case was 
nephrectomy necessary nor was any difficulty 
apparent from this procedure. Both patients 
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Fig. 3. 
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1, From 4 to 6 inches of ureter dissected out and clamped in place prior 


to cutting; 2,cut end of ureter which is to be transplanted; 3, bladder opened 


and ready for transplantation of ureter. 


were operated on more than a year ago and 
are alive at the present time. One has a 
recurrence in the bladder and a urinary fistula 
has developed from the bladder in the supra- 
pubic wound which remained closed for a 
number of months after the operation. In 
neither case have we been able to palpate the 
kidneys at any time. 


TECHNIQUE 

The same technique was used in all of the 
traumatic cases. A straight rectus incision 
was made from the symphysis almost to the 
umbilicus (Fig. 1). The peritoneum was 
dissected back and the ureter exposed (Fig. 
2). In one instance the peritoneum was 
opened. The ureter was liberated as far 
down toward the bladder as possible. In 


each instance there was considerable scar 
tissue and the dissection was continued into 
it (Fig. 3). The ureter was divided between 
clamps and the lower end ligated with plain 
catgut. The ureter was liberated from its 
bed sufficiently to make the anastomosis into 
the bladder free from tension. In each in- 
stance the choice of the region in the bladder 
for transplantation depended on the amount 
of freedom from tension that could be ob- 
tained. The end of the ureter was split for 
a short distance and a small opening made into 
the bladder. We think it is essential that 
the end of the ureter should project into the 
bladder for a short distance. In order to 
hold the ureter in place, each of the two parts 
of the split ureter was stitched by a plain 
catgut suture to the mucosa of the bladder 
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Fig. 4. 1, Interrupted suture placed on the ends of the 
transplanted ureter; 2, starting to close bladder; 3, blad- 
der closed with ureter in place. 


(Fig. 4). The coats of the bladder were then 
accurately stitched around the ureter. We 
endeavored to pass the ureter obliquely 
through the muscular walls of the bladder so 
that it would simulate the normal course. 
We never use anything but plain catgut for 
the sutures inside the bladder. Fine chromic 
catgut is used to stitch the ureter to the sur- 
rounding structures (Fig. 5). Usually there 
was a little soiling from urine during the 
operation, and in each instance a small drain 
was placed in the wound. In resections of the 
bladder for cancer, the transperitoneal method 
suggested by C. H. Mayo was employed. 
This technique is safer and more accurate 
for these cases because the peritoneum can be 
carried with the ureter, and the peritoneal 
covering of the bladder makes an accurate 
closure. In the cases in which the trans- 
peritoneal method was used the wound 
healed primarily and none of the patients 
had any urinary leakage. 

Since 1908, we have performed intravesical 
transplantation of one of the ureters in 17 
patients suffering from carcinoma of the 
bladder. Thirteen of these patients were 
males, and 4 were females. The average age 
was between 54 and 55 years; the oldest 
patient was 67 and the youngest 33 years of 
age. The average duration of symptoms 
was 1% years; the longest history was 5 
years, and the shortest 2 weeks. In each 
instance, with the aid of the cystoscope, a 
clinical diagnosis of malignancy of the 
bladder was made; the surgical diagnosis was 
carcinoma; and the pathologist’s report sub- 
stantiated these opinions. 

From one-third to two-thirds of the bladder 
was resected and the ureter transplanted into 
the remaining portion. Three of the 17 
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Fig. 5. Drawing tissues around ureter and bladder to 
hold ureter in place. 


patients died in the hospital, an operative 
mortality of 18 per cent. One lived 5 days; 
one, 6 days; and one, 23 days. Necropsy 
showed that the patient who lived 5 days had 
an acute nephritis of the right kidney (left 
ureter had been transplanted) and left hydro- 
nephrosis. The second patient died on the 
sixth day from toxemia from extravasated 
urine. The third death, at 23 days, was due 
to an acute nephritis superimposed on the 
chronic condition. In this instance the right 
ureter had been transplanted and at necropsy 
it was found that it had been obstructed. 
There was a blood-clot in the ureter and in the 
pelvis of the right kidney. ‘This patient 
also had a marked arteriosclerosis. Eight of 
the patients who survived the operation have 
since died. The average length of life was 
2 years and 1 month. One patient lived 7 
years. 

Patient 5756 lived 3 years and g months after 
transplantation of the ureter. His physician wrote 
us that death was due to carcinoma of the stomach. 
This patient had returned to our clinic 9 months 
previously, at which time his general health was 
fair. His prostate was very hard and firm, his 
inguinal glands hard, and his legs swollen. 

Patient 23326 lived 1 year and 5 months. He 
gained in weight and strength for seven months 
following the operation, but died from recurrence. 

Patient 24745 lived 7 years. He gained 40 pounds 
in the 3 years directly following the operation. His 
physician wrote that death was due to heart failure. 

Patient 34725 improved slightly but died in 2 
mouths. 

Patient 48717 lived 2 years and 1 month. 


He 
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returned for examination 7 months after resection 
of the bladder and transplantation of the ureter. 
There was a recurrence of the carcinoma in the blad- 
der including the area into which the ureter had been 
transplanted. The transplanted ureter was not 
visible. The area was cauterized with a high- 
frequency current. The patient returned 5 months 
later, and the high-frequency current was again 
applied. His last visit was 18 months after the first 
operation, and at that time we explored the bladder 
but found the condition inoperable. 

Patient 86767 lived 1 year after the operation. 
In the meantime his symptoms had returned. One 
month before his death he came back to the clinic 
and we operated for the recurrence in the bladder 
and for stones. He died on the twelfth day follow- 
ing the operation. 

Patient 92613 lived 6 months after the operation. 
For 3 months after the operation he gained in weight 
and strength. 

Patient 99860 lived 5 months after the operation. 
At the time of the resection the carcinoma was broad- 
based and very extensive. Half of the bladder 
was resected. His general strength improved fol- 
lowing the operation but he died of a recurrence 
in the bladder. 


We know that five of the remaining six 
patients are alive at the present time. We 
have been unable to obtain a recent reply 
from the other patient, who was operated on 
in 1913, but when last heard from he was in 
good condition. The following are short re- 
ports of the condition of patients still living: 


Patient 42568 wrote us 6 years after the operation 
that he was in good condition and had gained in 
weight. One year and 7 months after transplanta- 
tion of the ureter, we removed a stone from the blad- 
der, and there was no evidence of recurrence of the 
malignancy. 

Patient 69825 had a third of the bladder resected 
for carcinoma, and the left ureter was transplanted. 
He returned for an examination 9 months after the 
operation and a cystoscopic examination showed the 
transplanted ureter functionating normally — clear 
urine spurted from the left meatus and there was 
no evidence of a recurrence of the carcinoma in the 
bladder. In a letter 4 years and 1 month after 
operation, he states that his condition is good, that 
he urinates 4 or 5 times a day and about once at 
night. He has no pain and has not observed blood 
in his urine. 

Patient 80914 came to the clinic with a broad flat 
carcinoma of the bladder extending to both ureteral 
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orifices. In August, 1913, the growth was excised 
and the right ureter transplanted. This woman has 
returned several times for examinations. Two 
years and 5 months after operation the cystoscope 
showed that the right ureter was functionating 
normally but there was a recurring malignant 
carbuncle. This was removed with the clamp and 
cautery. Nine months later (October, 1916) she 
eturned, in good condition. Examination with the 
cystoscope showed that the right meatus was nor- 
mal. ‘There was no evidence of recurrence of the 
carcinoma either in the bladder or the urethra. 

Patient 86191 had the right quadrant and floor 
of the bladder resected and the right ureter trans- 
planted for carcinoma. She has returned four times 
for examination. Her last visit was in November, 
1916, 3 years and 3 months after operation. Her 
general condition was very good. She had had 
some frequency and burning on urination for the 
past six months. Cystoscopic examination showed 
that the transplanted ureter was functionating 
normally. However, the edges of the ureter ap- 
peared to be somewhat reddened and roughened. 
Otherwise it was normal; and no evidence of a 
carcinoma of the bladder could be found. 

Patient 88992 has not returned for examination 
but wrote to us 3 years after his operation that he 
felt well. He says that he urinates 3 or 4 times 
during the day and night, has no pain, and has not 
observed any blood in the urine. 


From this review of our cases, we would 
conclude that transplantation of the ureter 
to another section of the bladder can be per- 
formed and the function of the kidney main- 
tained. It seems that this is entirely feasible, 
that it is the procedure of choice in cases of 
ureteral fistula and that it is much to be pre- 
ferred to sacrificing the kidney. 
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SOME ASPECTS OF RENAL SURGERY! 
By J. BENTLEY SQUIER, M.D., F.A.C.S,, New York 


HE past few years have added little 

new in the matter of operative tech- 

nique in renal surgery, but much that 

is new in aids to diagnosis and scien- 
tific explanation of the phenomena which 
occur in diseases of the kidneys. Reviewing 
my own experience in an effort to determine 
the important lessons taught me, I find that a 
number stand out in particular prominence. 
Continuously evident is the frequency with 
which the urologic surgeon is confronted with 
questions requiring an intimate knowledge of 
general surgical diagnostic differentiation, 
thus emphasizing the necessity that the uro- 
logic surgeon have a broad general surgical 
training that he may intelligently carry on 
his special work. 

In this connection, take for example the 
interrelation of renal affections to abdominal 
lesions: certain distinct general surgical prob- 
lems are at once suggested: co-existing lesions 
of the gall-bladder and kidney, the relation 
between the urinary system and diseases of 
the female pelvic organs, reflex ileus of renal 
origin, and the jaundice of nephroptosis. 

Among my series of patients who have had 
operations upon the kidney for a variety of 
conditions, about 1o per cent, previous to 
their renal operation, had been operated upon 
for a distinct and separate lesion and also 
many patients submitting themselves for 
operation for a renal condition have had at 
the same time another pathological condition 
of sufficient gravity to warrant another op- 
eration. The close anatomic relationship of 
the kidney to the cystic duct, gall-bladder, 
duodenum, pancreas, and colon hints at the 
probability of a mixed symptomatology as the 
result of a dual affection of the kidney and 
the upper right zone of the abdomen, and it 
has not been an unusual occurrence to find a 
renal calculus in a patient who has at the 
same time well-defined symptoms of gall- 
bladder disease. Whether such association 
of calculus disease is due to a chronic focal 
infection with resulting stone formation in the 


kidney and of the gall-bladder is at present 
difficult to say. 

Rosenow’s work on the selective affinity of 
bacteria and the rather conclusive demon- 
stration that gall-stones are probably the 
result more often of a hematogenous infection 
than infection by way of the common duct or 
through the portal system, is noteworthy. It 
may also be presumed that a chronic infection 
capable of producing gall-stones might with 
equal measure produce renal calculi. In the 
beginning, the symptomatology of one affec- 
tion might quite obscure that of the other or 
subjective and objective symptoms be so co- 
mingled as to present a complex clinical syn- 
drome. So have we found that in a number 
of our cases it was only the occasional evidence 
of epigastric distress that directed attention 
to the gall-bladder. Previous urogenital in- 
fection with X-ray testimony seemed to in- 
dicate the possibility of the symptoms being 
entirely due to a lesion of the right kidney. 

Other examples of the interrelation of renal 
affectations with abdominal conditions may 
be found in the close clinical association of 
typhilitis, mobile cacum, chronic appendi- 
citis, and constipation with pyelitis and pye- 
loureteritis. 

* Again, it is not uncommon for perinephritic 
abscess to simulate acute appendicitis with 
abscess. This is of some moment in view of 
the fact that many cases of perinephritic 
abscess have had a previous history of ab- 
dominal colicky pain, with nausea and vom- 
iting that would suggest an earlier resolving 
appendicitis. It is probably as common for 
the appendix to be removed under the sup- 
posed diagnosis of acute appendicitis, and 
later an operation for perinephritic abscess to 
reveal the true condition, as to have an ap- 
pendectomy performed for symptoms arising 
from a calculus lodged in the ureter. Re- 
counting the point brought out by Francke 
of the close interrelationship of the lymphatic 
anatomy of the cecum and the right kidney, 
and also that biologically, the caecum is the 


1 Read before the Clinical Congress of Surgeons of North America, Philadelphia, October 25-26, 1916. 
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second great place of normal intestinal stasis; 
where the food naturally remains in the 
cecum for a variable period; where the alka- 
line contents of the ileum become acid; where 
the fluidity of the intestinal contents is 
greatest; and where of all places in the gastro- 
intestinal tract the bacterial flora is at the 
maximum; we readily appreciate that here 
are the etiologic factors in the visceroptotic, 
stasis cases for the initiation of a typhilitis or 
chronic appendicitis, with pericolonic infec- 
tion and resulting lymphatic infection of the 
right kidney. Thus. is easily explained the 
relationship between right-sided pyelitis and 
conditions of chronic intestinal stasis and 
particularly such cases occurring in nephrop- 
totic women. In like manner sigmoidal 
diverticulitis may be a causal factor in infec- 
tions involving the left kidney. 

If we invade the territory of the gynecol- 
ogist we find that, time without time, retro- 
verted and retroflexed uteri have been sus- 
pended or brought into the anterior position 
to correct a frequency of urination when the 
primary etiological factor was in the kidney. 
A knowledge of some underlying minor de- 
fects of uterine pathology has resulted in 
focusing the attention upon what is a secondary 
pathological process rather than a correct 
interpretation of the entire diseased picture, 
or vice versa, a suspended uterus has produced 
an apparent urinary disturbance. 

The terminal ureters as they pass along the 
anterior vaginal wall into the bladder are 
subject to a number of mechanical injuries, 
either direct or indirect. One cannot help 
but refer to the splendid work of Clark upon 
the point of ureteric obstruction and the 
close association of periureteral inflammation 
with infections of the ureter and kidney. 
The resulting injuries to the ureter in obstet- 
rics, or compression and infection from in- 
flammatory exudate, brings with it a me- 
chanical factor of stasis with distension of the 
pelvis of the kidney and, secondly, the more 
important factor of infection. This is en- 
tirely irrespective of whether the infection is 
transmitted to the kidney by the blood lym- 
phatics or by direct extension of continuity. 

“The mere passage of bacteria in or through 
the kidney does not, therefore, give rise to a 
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pyelonephritis, but some other factor is re- 
quired in conjunction. The virulence or 
number of bacteria probably plays a minor 
réle, but the most important factor is some 
previous damage of the kidney substance by 
a mechanical or chemical agent.”’ (Kidd.) 

Within the last few years our knowledge 
in regard to many diseases of the kidney has 
undergone radical change: It is now ques- 
tionable if infection of the kidney ever takes 
place by continuity up the ureter, unless the 
ureter is either stenosed or shows mucosal 
changes or the ureteral orifice of the bladder 
is affected. It would seem in the light of 
recent researches by Sweet that the so-called 
ascending infection of the kidney may really 
take place primarily through the lymphatics. 

If we consider further that Kumiga has 
demonstrated lymphatics on both sides of 
the kidney which are connected with those 
of the diaphragm, and on the right side they 
are also connected with the lymphatics of the 
liver, and the further observation that some 
lymphatics of the ovary empty directly into 
the lymphatics of the kidney, it is at once 
apparent that in allied affections of the ab- 
dominal viscera, we have a sort of continuous 
route of infection to the kidney, with the 
possibility of the primary focus of disease 
being in the gall bladder, appendix, ova- 
ries or abdominal cavities generally. 

The relation of right drop kidney to hydro- 
nephrosis and right-sided pyelo ureteritis and 
pyelitis; the relation of a right-sided nephrop- 
tosis to jaundice have not been sufficiently 
studied nor is the clinical picture sufficiently 
clarified for diagnostic purposes. It will 
readily be seen that a drop kidney will pro- 
duce the mechanical factor of stasis predis- 
posing to infection. The anatomic relations 
of the descending and retroperitoneal portion 
of the duodenum, overlying the pedicle and 
the under and lower half of the right kidney, 
may account for some atypical cases of jaun- 
dice with gastric irritability found in patients 
with ptotic kidneys. 

We have observed a few cases of patients 
admitted to the hospital with the clinical 
diagnosis of intestinal obstruction, in which 
the obstructive symptoms were so prominent 
as to cloud or cloak the real pathology. The 
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development of meteorism, nausea and vom- 
iting, usually expulsive in character, abdom- 
inal rigidity, tenderness and pain, with and 
without temperature and possible leucocy- 
tosis strongly simulates intestinal obstruction. 
A history of the origin of the pain, or repeat- 
ed attacks and a graphic outline of the dis- 
tribution of pain has enabled us to determine 
that the apparent intestinal obstruction was 
one of reflex renal origin. MacKenzie has 
described the mechanism of this phenomenon, 
and Wilms and Treves have drawn attention 
to the fact in their monographs on intestinal 
obstruction. 

Further study of the chemistry of the blood 
may reveal that the intestinal symptoms in 
these cases may not be purely of so-called 
reflex origin, but be due to retention of nitrog- 
enous bodies in the blood because of insuf- 
ficient renal secretion during the attack. 

A previous paper entitled ‘Renal Pain’ 
I have summarized in the following four 
main pathological conditions which are apt 
to be confounded with renal lesions by reason 
of the symptom of pain. They are: (1) 
coincident disease of the gall-bladder and 
ducts; (2) gastroduodenal ulcer syndrome; 
(3) appendicitis; and (4) affections of the 
large intestine. 

The typical pain due to nephrolithiasis is 
so characteristic as to be readily interpreted. 
It is therefore of interest to read in Braasch’s 
study of 251 cases of nephrolithiasis that only 
in 46 per cent was the pain referred to the 
affected kidney. Distribution of the pain 
being noted as follows: the region of the gall- 
bladder, 12 per cent; the region of the appen- 
dix, 12 per cent; in 22 per cent of cases it 
was referred to both sides and in 16 cases or 
6 per cent, the pain was referred to the un- 
affected side. This transfer of pain to the 
unaffected opposite side is fortunately rare 
but it offers some diagnostic difficulty, for- 
tunately less now than in previous days. It 
merely lays stress upon the importance of 
complete study of every case from cysto- 
scopic and radiographic viewpoints. 

Cabot in his statistical study has called 
attention to the very pessimistic after-results 
of operation for nephrolithiasis. Under his 
classification a person who had normal urine 
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on chemical and microscopical examination 
and on whom the X-ray was negative was 
considered cured. In analyzing the series 
of cases of the Massachusetts General Hos- 
pital from the service of various operators, he 
reports of the 66 cases of stone in the kidney, 
51 per cent were well after operation and 49 
per cent were not. We believe that the sta- 
tistics of individual operators will not show 
this lamentable percentage of failures, for 
these percentages are at great variance with 
our own. 

Of practical importance is the association 
of renal stone with renal cancer. By analogy 
one may presume that continuous chronic 
irritation of a stone in the kidney is an etiolog- 
ical factor in the production of renal cancer. 
Statistical data would seem to bear this out. 
Of the total number of kidneys with cancer 
operated upon at the Mayo Clinic, 64 plus 
per cent were associated with stone and 36 
plus per cent were without stone. In the 
true carcinomata that arise from the analogue 
of the wolffian body, 85 per cent of these epi- 
thelial tumors were associated with stone 
and presented an active proliferation of the 
epithelium of the pelvis extending well out 
into the pedicle of the kidney. In studying 
the sections of a carcinomatous kidney con- 
taining stones, Coryell was able to observe 
the gradual changes from normal tissues to 
inflammatory, from inflammatory to hyper- 
plastic, and from hyperplastic to neoplastic; 
and he opines that it seems probable that 
chronic irritation brought on by the stones 
was the direct and etiological factor in the 
production of cancer. 

Bilaterality of renal calculus is a subject 
replete with interest. After the removal of 
calculi from a kidney there is an inherent 
tendency toward re-formation which is par- 
ticularly apt to occur upon the removal of 
calculi from both kidneys. 

The question of choice of operative proce- 
dure in bilateral calculus disease is at times 
a puzzling one. The type of operation to be 
selected, whether it shall be a two-stage oper- 
ation, whether the worst kidney shall be 
attacked first or both sides shall be attacked 
at the same time, is one that requires con- 
siderable surgical judgment. The further 








644 


question of nephrectomy on one side and 
nephrotomy on the other side will depend 
somewhat upon the functional capacity of 
the other kidney and to what degree it has 
been functionally incapacitated by the cal- 
culus. It has been our practice to operate 
upon the better kidney first and if the patient 
is in good condition to do both sides at the 
one operation. 

From the many statistics published and 
from my own experience, I have come to the 
belief that the watchword in operating for 
calculus disease of the kidney is conservative. 
There has been too great a tendency to do 
nephrectomy where nephrotomy would have 
sufficed. 

All of us have had cases which have required 
secondary operations for recurring calculus 
in the remaining kidney. In a number of 
patients, I have been called upon to operate 
on a remaining kidney two or three times for 
removal of recurrent calculus and yet the 
patient has made an operative convalescence. 

Injuries to the duodenum during the per- 
formance of nephrectomy are not uncommon. 
The mechanism and treatment has been 
brought out in two very brilliant papers by 
William J. Mayo. He lays particular em- 
phasis upon the importance of care and detail 
in performing a nephrectomy. It has been 
our good fortune never to have injured any 
of the structures subjacent to the pedicle. 
Every urologic surgeon, nevertheless, should 
be familiar with the technique of repairing 
such an injury, since the life of the patient 
may depend upon his ability to do so. 

In reviewing our cases of essential haema- 
turia, we have been unable to arrive at definite 
conclusions as to the basic etiological factor. 
Many of the kidneys removed for essential 
hematuria have shown macroscopically the 
evidence of a nephritis and upon serial sec- 
tions have shown the histological evidence of 
atrophy and fibrosis suggesting a true ne- 
phritis. We are not inclined to believe that 
hemophilia can be unilateral as suggested 
by Senator. The mechanism of bleeding is 
undoubtedly due to intermittent periods of 
congestion. It is true that intrinsic causes 
in the kidney itself, such as nephritis, infarct 
and so on, can readily account for it but it is 
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not unwise to presume that there are not 
many extrinsic causes that would account for 
this unilateral phenomenon. Pathologists 
agree that the lesions found in essential 
hematuria are confined almost entirely to 
the glomeruli and represent a glomerulo- 
nephritis. These changes are identical with 
those which we find in kidneys which for 
long periods of time have been the site of 
chronic passive congestion. These kidney 
changes are probably due to a chronic focal 
infection elsewhere in the body. 

* Unilateral renal hematuria does not elimi- 
nate the possibility of disease of the other 
kidney. Disease may be present in both 
kidneys and only one of them bleed. Re- 
gardless of etiology we are becoming more 
and more inclined to be conservative in the 
treatment; many of our cases have been cured 
and remain well without further bleeding 
after a decapsulation. We reserve nephrec- 
tomy as a last resort, but decapsulation in 
a number of cases has brought about only 
a temporary cessation. A_ recurrence of 
hematuria in certain cases about 2 years fol- 
lowing decapsulation has demanded nephrec- 
tomy. 

In estimating the resistance and the oper- 
ative prognosis of a contemplated kidney opera- 
tion, we have found that the phenol-sulphone- 
phthalein test and the indigo-carmine test 
while valuable have not been of as great im- 
portance as has been blood chemistry. 

The work of Folin and Myers and Fine on 
blood chemistry has determined certain 
reactions which permit of more accurate prog- 
nosis than functional tests. 

From the laboratory examinations we have 
been able to derive material aid in preventing 
postoperative complications. Nephritis, re- 
gardless of the type, is accompanied by certain 
characteristic alterations in the concen- 
tration of one or more of the blood constit- 
uents. Previous to taking up the study of 
blood chemistry with relation to operative 
risk we made it a rule to test out functional 
capacity of the kidneys and have been well 
pleased with the prognostic value that such 
determinations give us. There was, however, 
a class of patients in whom apparently the 
ordinary functional tests of renal capacity 











SQUIER: SOME ASPECTS OF RENAL SURGERY 


were fallacious. We have found that the 
estimation of urea, uric acid and creatinin 
retention have been of much more decided 
value as a guide to operability. Occasionally 
a case that has responded in an adequate 
degree to the phenolsulphonephthalein test 
and which would seem to indicate the condi- 
tion would be operatively safe has been oper- 
ated upon and ended in acute suppression of 
urine and death. This has been particularly 
true of the type of uremic nephritis. Various 
research workers have shown that in uremic 
nephritis, concentration of uric acid and crea- 
tinin are far in excess of that observed in 
other conditions. If one considers that the 
rate of creatinin which is formed in the body 
in health and disease is practically a constant 
quantity and since it is most readily eliminat- 
ed by the kidney, it is found in normal con- 
ditions only in small amount in the normal 
blood, 1 to 2 milligrams per too cubic centi- 
meters, it follows then that the estimation 
of blood creatinin if it can readily be carried 
out is of immense value in the prognosis in this 
type of case. It would appear that the per- 
meability of the kidney in nephritic states is 
lowered and becomes evident in the blood, 
first by an increase in the uric acid and 
secondly by an increase in urea, and lastly, by 
retention of creatinin. Therefore a case that 
has presented a creatinin retention of 4 to 
15 milligrams per 100 cubic centimeters has 
been a case that has invariably developed 
marked uremic symptoms. Examination 
of urea, uric acid and creatinin has been a 
matter of great usefulness in indicating the 
necessity for adequate pre-operative treat- 
ment and in preventing the development of 
some of the major urinary complications. 

In this brief review of some constantly re- 
curring renal problems and their relation to 
other surgical conditions, I hope to have 
brought out the importance to the regional 
surgeon of keeping in close touch with the 
advances of general surgery and of the labor- 
atory, for only in this manner can he justify 
his claim to special knowledge or peculiar 
excellence. 
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THE SURGICAL TREATMENT OF BENIGN NEOPLASMS OF THE 
BLADDER' 


By EDWIN BEER, M.D., F.A.C.S., NEw York 


From the Mt. Sinai Hospital, Surgical Service 


OR many years the profession has 
P looked upon all papillary growths of 
the bladder with greatest suspicion. 
The general opinion obtained that 
though they might be benign anatomically 
they behaved as do malignant growths. This 
opinion was founded in great measure on the 
fact that when such papillomata were oper- 
ated upon by the usual technique, recurrences 
almost regularly developed. Where there 
was one original tumor, dozens or hundreds 
might develop after the operative inter- 
ference, which so frequently scattered the dis- 
ease broadcast over the interior of the viscus, 
to take root in the injured mucosa or in other 
parts of the wound. 

With the introduction of the cystoscopic 
operative treatment, a vast change took 
place. Nitze undoubtedly deserves the 
greatest credit for the advance in the therapy 
of these growths. His series of tumors 
treated transurethrally with the snare and 
cautery of his operating cystoscope, showed 
conclusively that, if radically removed with- 
out traumatism and without producing raw 
surfaces for tumor implantations, there is 
very little danger of recurrence, and that a 
large number of these papillomata are in no 
sense malignant. With this knowledge firmly 
established, with these views substituted 
for the older views, it looked as if Nitze’s 
technique would be followed. In a short 
time, however, it became apparent that 
though the will was strong, very few could 
manipulate Nitze’s instruments with the 
results he obtained. Something more simple 
had to be discovered, and for a number of 
years new types of operating cystoscopes 
appeared with the greatest regularity. How- 
ever none of these met the situation. Since 
1910, the problem seems to have been met 
successfully in a different way. Instead of 
modifying the already complex mechanism 
of the cystoscope, it was decided, after careful 
experimentation, to use the ordinary cath- 


eterizing instrument and lead through it a 
destructive cauterizing current. By means 
of properly insulated electrodes the growths 
could thus be cauterized with the high- 
frequency current without any difficulty, 
and the ordinary cystoscopist could get 
Nitze’s results without acquiring the expert- 
ness demanded by the Nitze technique. 

The high-frequency cauterization method 
is simple and effective. Cases that have 
been adequately treated and subsequently 
controlled remain free from recurrences. 
My original cases re-examined five and six 
years after destruction of the growths showed 
no sign of tumor in the bladders. 

The technique is readily learned and has 
been so frequently described by me? that 
I shall refrain from going into extensive 
details at this. time. Suffice it to say that 
three instruments are required, the cath- 
eterizing cystoscope, the high-frequency cur- 
rent (Oudin) generator, and a well insulated 
copper wire. The tumor is located, then the 
wire electrode is pushed into the papilloma 
and the previously tested current is allowed 
to play. Hydrogen gas is seen to bubble 
out of the growth and its fronds become 
blanched and necrotic. Multiple points of 
application are made, lasting about thirty. 
seconds each. This concludes the session, 
and if there is no bleeding, as is the rule, the 
patient may be allowed to go home with 
instructions to return in about six or seven 
days. During this period urotropin and 
large draughts of water are taken, to keep 
the bladder clean and to assist in the dis- 
charge through the urethra of the necrotic 
villi. At the second session whatever viable 
tumor-tissue is present is cauterized, as at 
the previous session. 

Depending upon the size of the growth the 
number of sessions will vary. Many growths 
are destroyed completely in one to two ses- 

2J. Am. M. Ass., r9r0, May 28; Ann. Surg., Phila., rorr, Aug.; Med. 


Record, N. Y., 1913, Feb. 8; J. Am. M. Ass., 1912, Nov. 16; Ann. Surg., 
Phila., tor5, June; J. Am. M. Ass., 1916. 


1 Read before the Clinical Congress of Surgeons of North America, Philadelphia, October, 23-26, 1916. 
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sions; others may require considerably more. 
I have destroyed very large growths in three 
to four sessions. The total application of 
the current necessary to destroy a fair sized 
growth may be only ten to fifteen minutes. 

As I have repeatedly emphasized all cases 
of papilloma cannot be treated in this simple 
way. The following types of cases cannot 
receive the benefits of this simple therapy:! 

1. Patients that are intolerant. This is a very 
small and dwindling class. With local anesthesia 
and judicious use of morphine, almost every one 
can bear the cystoscopic manipulations. 

2. Patients that bleed furiously at every intro- 
duction of the cystoscope so that no view can be 
obtained. These cases also are very infrequent. 

3. Patients whose tumors are so placed that they 
cannot be reached, e.g. behind large prostatic 
adenomata, or in diverticula, etc. Such cases also 
are fortunately very infrequent. 

4. Patients suffering from papillomatosis of the 
bladder, either primary or following a surgical 
operation for papilloma, which operation has im- 
planted dozens or hundreds of growths all over the 
bladder-wall. 


If these four groups of cases cannot be 
treated by transurethral high-frequency cau- 
terization, their only salvation lies in a cutting 
operation, but not in such an operation as is 
generally in vogue and which scores so very 
few successes. For the older method we 
must substitute an entirely new technique 
which shall safeguard the patient against 
the danger of recurrences, which usually make 
him a worse sufferer than he was originally. 

The important features of this new tech- 
nique are mainly directed against the danger 
of breaking off pieces of viable growth which 
may lead to recurrences. For this purpose 
the intravesical operation is done entirely 
with the Paquelin (hooked point) cautery, 
the bladder is not filled with fluid before 
opening it, the incision in the bladder is 
gradually enlarged without any sponging or 
any rough handling and each tumor as it 
presents is burned to a crisp, every suspicious 
spot in the bladder is burned, and the edges 
of the opening in the bladder are similarly 
treated. Finally the whole operative field is 

1 All malignant cases are excluded, The discussion of their treat- 


ment does not belong in this paper. In a recent publication, Journal 
American Medical Association, 1916, I have gone into this question. 
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thoroughly soaked in alcohol to destroy any 
particles of viable growth that might have 
accidentally broken off during the manipu- 
lations. To get an adequate exposure for 
such an operative technique, the patient 
must be in the Trendelenburg position and 
the bladder must be drawn out of the abdo- 
men? by its urachal end, which technique 
allows of stripping back the peritoneum with- 
out unduly bruising the bladder and its con- 
tained growth or growths. By drawing the 
viscus out of the abdomen in this way the 
perivesical space may be well protected from 
implants with gauze. 

The Paquelin may be so used within the 
bladder for the greater part of an hour with- 
out causing any more postoperative discom- 
fort than is usually seen after a suprapubic 
cystostomy. I have re-examined cases 
treated in this most thorough manner at 
periods varying from several months to a 
year and a half after operation, and except 
for a slight blanching of the mucosa, there is 
no evidence of the extensive use of the 
cautery. 

From my experience I feel convinced that 
this method of dealing with those cases that 
can not be treated cystoscopically, is a great 
improvement over the usual more or less 
careful cutting operation, with its repeated 
spongings, its grasping of the growth in rude 
forceps, its circumcision of the pedicle, etc. 
Every step in the technique at present in 
vogue misses the demands of the situation, 
every step involves breaking off viable 
growth and invites recurrence. 

In conclusion, therefore, I believe I can 
honestly state that — 

t. All benign papillomata that are suitable 
cases for cystoscopic high-frequency cau- 
terization—and these constitute the great 
majority—can be definitely cured by this 
method. 

2. Those few cases that cannot be so 
treated, must be operated upon and usually 
will be cured definitely, if the Paquelin cau- 
tery technique outlined above is followed. 


2 Full technique in paper about to appear in the Journal American 
Medical Association, 








648 


SURGERY, GYNECOLOGY AND OBSTETRICS 


THE SURGICAL TREATMENT OF BENIGN NEOPLASMS OF 
THE BLADDER! 


By EDWARD MARTIN, M.D., F.A.C.S., PHILADELPHIA 


commendable for its brevity, re- 

markable for its clarity, and, from the 

standpoint of one appointed to dis- 
cuss it, hopeless for its incontrovertible verity. 
He has vividly contrasted the hopeless atti- 
tude of the surgeon who used to cut papilloma, 
with the justified optimism of the cystoscopist 
who now burns it. Perhaps there is no one 
single surgical lesion formerly lethal, now 
brought under complete, safe and usually 
painless control, more absolutely than these 
papillomata of the bladder. 

At the suggestion of my associate, Dr. 
Moorhead, we have made a slight departure 
from the technique advocated by Beer in 
that we customarily leave a much longer 
interval between applications which are at 
times done as an office procedure. The ad- 
visability of this occurred to Moorhead from 
the circumstance that a patient who was 


yi BEER has contributed a paper 


asked to report back at the end of seven days 
was unable so to do and at the end of six 
weeks his very sizable papilloma had almost 
disappeared. In some of these cases, if not 
all of them, the complete effect of the fulgu- 
ration is not immediately realized, nor have 
we had any occasion in the pure papilloma- 
tous cases to regret this longer interval be- 
tween applications. Bleeding and obstruction 
by sloughs at times constitute complications 
the management of which may require 
skilled attention. Hence these patients should 
be kept within reach. We have accomplished 
sacral anesthesia in some cases with entire 
success, but twice it was followed by such 
long lasting lumbar pain that we now restrict 
its use to the moreirritable cases, and repeat 
it not more than four times. 

Patience, gentleness and local anes- 
thesia plus morphine usually seem ade- 
quate. 


1 Discussion of the paper read by Dr. Edwin Beer, Clinical Congress of Surgeons of North America, Philadelphia, October 23-26, 1916. 
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DIAGNOSIS OF URETERAL DISEASES WITH THEIR SURGERY’! 
By BRANSFORD LEWIS, M.D., B.Sc., F.A.C.S., St. Louis 


ITH many genito-urinary lesions 

\/ \V the pathological diagnosis of the 

existing condition of the organs only 

does not fulfill requirements, either 
for diagnostic or therapeutic purposes. 
“Pyonephrosis”’ indicates a distended, pus- 
filled kidney but does not tell of the origin 
of that condition. Pyelitis or ureteritis or 
hydro-ureter may occupy a similar position, 
leaving much to be desired in the way of 
diagnosis, if we fail to recognize the source 
and mode of development — pathogenesis. 

It is deemed logical and advisable therefore 
in considering the subject of diagnosis to 
include a study of the derivation and mode of 
development of the pathological conditions 
embraced under the topic assigned to the 
writer; and advert to some of the direct 
methods of attaining diagnosis later. It will 
beapparent, however, that the subject assigned 
is too large to be covered amply; and that 
only certain phases can be touched on in the 
time at our disposal. 

Ureteral diseases are congenital and ac- 
quired in origin, and primary and secondary 
in their nature. Those demanding practical 
surgical consideration are, chiefly, the fol- 
lowing: 

1. Infection. 

2. Inflammation. 

3. Obstruction, (a) from stricture; (b) 
from kink; (c) anomalous vessel; (d) pressure 
from adjacent tissues (tumor, scar tissue, 
etc.); (e) calculus; (f) reduplication; (g) 
malignant growth. 

Infection. It was formerly believed that 
ureteral infections were uniformly derived 
from the bladder. Ascending infection was 
considered as the regular mode of attack; 
this idea prevailed, for a time even, for tuber- 
culosis. But tuberculous infection was later 
recognized as coming through the blood and 
kidneys, and latterly the other more common 
infections are gradually being ranged in the 
same category. 

While it is obviously possible for infections 
to travel by mucosa from bladder to ureter, 


it is probable that the hematogenous is by 
far the more frequent mode of transit, and 
that the usual source is more distant than the 
bladder; in other words, that the initial points 
of invasion are diseased tonsils, teeth, and 
nasal sinuses and local points of suppuration 
at various parts of the body. 

From these points the infecting organisms 
are carried by the blood to the kidneys, fol- 
lowed by descending infection of the ureters. 
Hunner? has contributed valuable observa- 
tions along these lines. In 50 cases of 
ureteral stricture studied by him, only 2 
could be ascribed to gonorrhoeal infection, 
and in only 3 could previous cystitis be 
traced. In one of these a stone had been 
present to account for the cystitis. 

Furniss* believes that such infections are 
of hematogenous origin through the kidney, 
with resultant pyelitis, ureteritis, and second- 
ary cystitis. 

It will be noted that these theories have a 
marked bearing on both questions of diagnosis 
and treatment. If true, they impel the in- 
vestigator to seek the originating focus of the 
infection as the cause of ureteritis or of 
ureteral stricture; and point the therapeutic 
endeavor in an entirely different direction 
from that which would be based on the view 
that these conditions are of local rather than 
of focal origin. 

A patient of the writer who had repeated 
attacks of pyelitis with ureteritis, chills and 
temperature running to 104°, was several 
times cleared up under the influence of 
hexamethylenamin therapy internally and 
lavages locally, administered through the 
ureteral catheter. But each time when the 
urine became perfectly clear and he was per- 
mitted to go out of the hospital, there would 
be a relapse, with the same sequence of chills, 
fever, and loading of the urine with pus and 
bacteria (colon), traceable to the kidney 
pelves. Pyelitis was plainly demonstrable, 
acute and severe. 


2 Hunner, J. Am. M. Ass., 1911, lvi, 937; South M. J., 1916, 616. 
3J. Am. M. Ass., 1912, lix, 2051. 


1Presented before the Clinical Congress of Surgeons of North America, Philadelphia, October 23-26, 1916. 
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While the patient insisted that he had no 
throat trouble, and my friend, Dr. Fred 
Pfingsten, who was then consulted, was 
dubious about the presence of sufficient 
tonsillar disturbance to be of moment in the 
case, it was concluded between us that the 
patient should be given the benefit of the 
doubt and the tonsils should come out. 

Both tonsils were removed by Dr. Pfingsten, 
who found the crypts filled with cheesy, 
purulent secretion. In one there was a well- 
defined pus pocket, a dilated crypt from which 
there had been no drainage. After this op- 
eration the urinary tract was permanently 
cleaned up and sterilized and there has been 
no recurrence of the infection in the ten 
months that have elapsed since. 

In another patient (female) who is subject 
to recurrent attacks of bacteriuria, it has been 
found that each such attack is preceded by 
re-lighting of a nasal sinus inflammation that 
has been difficult of relief. And that with 
relief of the sinus involvement there is each 
time immediate and complete clearing of 
the urine and disappearance of certain irri- 
tating symptoms connected with the bladder. 
Thomas' says that all such infections, ex- 
cept those due to obstruction in the lower 
urinary tract, are hematogenous. 

This view of the origin of ureteral infections 
and ureteral stricture naturally serves to dim 
the importance of congenital influences in 
their production. Many cases that have been 
considered as merely developmental anomalies 
are now viewed as due to infections and their 
sequences. 

Ureteral dilatation. The effects of obstruc- 
tion at various points in the urinary tract 
and its sequel in the shape of back-pressure, 
distention, dilatation, sacculation, etc., are 
universally recognized and are pretty well 
understood. But the dilatation and ultimate 
functional destruction of ureter and kidney 
that occurs without recognizable obstruction 
has been the source of mystification and 
speculation with both surgeons and patholo- 
gists. As long ago as 1909, Byron Rob- 
inson? remarked on the surprising frequency 
with which, in a thousand autopsies, widely 


1Thomas. Urol. & Cutan. Rev., 1916, xx No. 3. 


2 Internat. J. Surg. rg09, Dec. 
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dilated ureters and other evidences of ob- 
struction would be met with and yet no ob- 
structive condition could be demonstrated. 
While no cause could be discovered in such 
cases, it was evident, he declared, that a 
potential factor must have existed. 

A similar condition of dilatation without 
demonstrable obstructing factor has been met 
within the living by many different observers 
and various hypotheses have been submitted 
to explain it. 

Israel * suggested that the obstruction might 
be dynamic, coming from irritability of the 
bladder and frequent attempts to void, 
associated with spasm of the sphincter. 

Fedorow (quoted by Kretchmer ‘) offers 
the explanation that in his case the existing 
hydronephrosis was due to atony of the 
ureter, and that the atony of the ureter was 
due to stasis of the urine in the kidney (hydro- 
nephrosis). In other words, that the ureteral 
atony was due to hydronephrosis and the 
hydronephrosis was due to the atony. This 
explanation is hardly satisfying. It re- 
minds one to the perennial speculation as to 
whether the chick first came from the egg or 
the egg from the chick. 

Bacharach® expressed his belief that in 
two cases observed by him the cause of the 
ureteral atony must have been congenital 
insufficiency of the ureteral sphincter, rather 
than an ascending infection, which he con- 
sidered secondary. 

Kretschmer, who reports a case of ureteral 
dilatation without obstructive lesion, shares 
this view. He considers such a condition as 
very rare, and also declares that, “up to the 
present time the pathogenesis is unknown.” 

Modern cystoscopy and radiography have 
shown, I believe, that the condition under 
discussion is not at alla rare one. Kretschmer 
himself alludes to the records of 16 such cases, 
reported by various authors; while Braasch® 
shows many reproductions of pyelograms of 
ureteral dilatation occurring independently 
of any obstructive lesion. This author 
(Braasch) without reservation divides dilata- 


3Jsrael. Chir. Klin. der Niern. Krankh., rgor, p. 103. ; 

4 Kretschmer and Greer. Insufficiency at the ureterovesical junc- 
tion. Surg., Gynec. & Obst., 1915, xxi, 228. 

5 Bacharach. Beitr. z. klin. Chir., lxxxviii, No. 2. 

6 Braasch. (a) Cystoscopy and urethroscopy, by Lewis & Mark, 
1915, p. 90; (b) Tex. St. J. Med., 1913, Feb.; (c) Pyelography, tors. 
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tions of the ureter into two classes: (a) ob- 
structive or mechanical, and (b) inflammatory. 

In this he seems in accord with the views 
of Karoffa-Korbut! who in 1908 declared 
that in some cases atony of the ureter was a 
result of an inflanimatory process (ureteritis 
ascendens) and that it could lead to pyelec- 
tasia and hydronephrosis. 

Braasch’s belief is that ‘‘ whenever the renal 
pelvis or ureter become inflamed a change 
takes place in the wall which causes dila- 
tation.” 

The inflammation superinduces infiltration 
of the ureteral wall which increases its dia- 
meter and caliber and at the same time 
weakens it, undermining its elasticity and 
resilience, finally leaving it lax and flaccid; a 
dilated ureter without obstruction. 

The wide difference between the treatments 
appropriate for the two kinds of ureteral 
dilatation, obstructive and _ inflammatory, 
will readily be appreciated. In the me- 
chanical form the obstruction must be 
relieved. In the inflammatory form the in- 
fection and inflammation must be removed 
and other militating agencies neutralized. 

While sharing the views of Braasch regard- 
ing inflammatory dilatation of the ureter, the 
writer at the same time wishes to suggest the 
influence of additional factors in promoting 
the condition. In both men and women po- 
tential agencies for obstruction exist, that are 
not always obvious to cursory examination. 
Pertaining to similar conditions involving the 
bladder (atony of the bladder with dilata- 
tion), the writer? has studied the subject 
elsewhere with the conclusion that while the 
cause is not patent in many such cases, it 
nevertheless is present and must be sought 
for by better and more refined methods of 
investigation than have been used; and is 
often to be found in unlooked for sources, 
such as silent spinal syphilis or other hidden 
derangements. In women a fertile source is 
to be found in the form of a tight or spas- 
modically contracting urethra, together with 
cystitis colli, so prevalent and often so formi- 
dable, reflecting its effects onto the ureters 
and promoting infection and distention there. 

1 Karoffa-Korbut. Folia Urol., 1908, ii, 167. 


2 Bransford Lewis. Studies in obscure forms of prostatic obstruction 
and vesical atony. Ann. Surg., Phila., 1915, March. 
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In men there are many instances of ob- 
struction at the vesical neck that are more or 
less obscure or unrecognizable; that are not 
made evident by prostatic enlargement or 
other outspoken deviation. Such conditions 
have masqueraded under the terms, prosta- 
tism sans prostate; prostatism without en- 
largement; contracture at the vesical neck, 
etc. 

Moreover, cases that had been abandoned 
as incurable (atony, retention, enuresis) were 
reclaimed to urinary competence and control 
through the solution of these questions of the 
origin and nature of the disability. No case 
of so-called permanent vesical atony was con- 
sidered or conceded as ‘‘idiopathic’’; no cases 
were acknowledged to be without a cause. 
Non-recognition of the origin was ascribed 
to inadequacy of investigation rather than to 
absence of cause. The importance of this 
phase of diagnosis in urinary disorders is 
thus made evident. 

Ureteral obstruction. While the frequency 
and importance of the congenital origin of 
ureteral strictures are somewhat discounted 
in the remarks previously made, this must not 
be understood as discrediting their existence, 
which is established beyond a doubt. Con- 
genital ureteral strictures are very real and 
very disastrous in many instances, as is made 
evident in a most instructive study of 56 
cases by Bottomley.® 

Congenital strictures have been observed 
to occur in the form of folds of ureteral mucous 
membrane, causing valvular effects; as dense 
infiltrates and narrowings involving more or 
less length of the ureter, even to the extent, 
sometimes, of converting the canal into a 
solid, impermeable cord;* and also a narrow- 
ing of the ureteral orifice, which being re- 
peatedly distended, stretched, and propelled 
into the vesical cavity, finally assumes the 
form of a globular cyst (ureterovesical cyst), 
ballooning out into the bladder with each 
effort at expulsion of urine by the affected 
ureter. It may be plainly seen through a 
cystoscope. This is a condition that per- 
tains to the mucous membrane of the orifice, 
rather than to the ureteral canal; never- 


**Certain congenital strictures of the ureter.’ Ann. Surg., Phila., 
1910, April. 
4 Tyssedre. Thése de doct., Par., 1892. 
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theless, the effect is that of ureteral stricture. 
It may be either congenital or acquired. 

The preceding remarks pertaining to the 
origin of ureteral infection are equally appli- 
cable to ureteral stricture, the acquired form 
of which is but a sequel of previous infection 
and inflammation. 

With reference to the direct diagnosis and 
treatment of ureteral stricture, it may be 
said that the symptoms of such cases re- 
semble somewhat those of ureteral stone but 
do not present the suddenness of onset of the 
latter, are usually not so excruciatingly severe 
as in stone colic, and display a tendency to 
periodicity, often related to menstruation in 
women. Symptomatology alone does not 
permit the making of a differential diagnosis 
but typical symptoms are quite character- 
istic for one who has seen much of such cases. 
The final diagnosis must rest on exploration, 
conjointly with the cystoscope, the ureteral 
catheter and radiography. 

One fact should stand out prominently 
and be well understood: That no one of 
these methods should be relied on as alone 
capable of affording a differential diagnosis. 
In all obscure cases or those in which there is 
any doubt as to diagnosis, all of the several 
methods and means for attaining diagnosis 
should be employed. The cystoscope may or 
may not reveal disturbance about the orifice 
of the ureter on the side affected: congestion, 
swelling of the mucosa, etc. Entrance of the 
catheter into the strictured ureter usually 
elicits evidence of marked suffering by the 
patient, who at once recognizes the resem- 
blance of this pain to the attacks previously 
experienced. This is further accentuated 
when the catheter comes in contact with the 
diseased part of the canal, engages in the 
stricture and finds passage through it or is 
held up there in transit. In case the operator 
succeeds in passing the point of obstruction 
he should not lose advantage of the opportun- 
ity this affords of measuring the capacity of 
the pelvis and then injecting the ureter and 
taking a pyelogram. This is apt to give 
valuable evidence both negative and positive. 
It may show the absence of stone shadow, and 
the presence of dilatation of the ureter above 
and also the point of narrowing (stricture) 
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below. The pyelographic evidences pertain- 
ing to the kidney and its pelvis may also be 
obtained at the same time: showing diagnostic 
features permitting differentiation between 
obstructive and inflammatory distention of 
ureter and pelvis. According to Braasch,! 
the pyelographic outline of inflammatory 
dilatation is differentiated from that caused 
by mechanical obstruction by its irregularity 
of contour, and by reason of the fact that 
the changes are confined largely to the 
calyces, the renal pelvis itself not showing 
the distention that is occasioned by the ob- 
structive form. 

The calyces are rounded, become club- 
shaped and the minor calyces become ob- 
literated. 

Ureteral obstruction from kinking of the 
ureter and from the crossing of the ureter by 
anomalous vessels is generally well under- 
stood. The former (kinking) comes mainly 
in connection with movable kidney, is inter- 
mittent, and with intermittent symptomatic 
expressions, while the latter (anomalous ves- 
sel) is congenital but takes years to bring 
about its ultimate effects of back-pressure, 
distention, and other sequela of destructive 
character. 

Obstruction occurs in ureters from the 
pressure of adjacent tumors; scar tissue; from 
traumatism connected with operations on the 
neighboring organs (ovaries, uterus); and 
from malignancy. These need not be dis- 
cussed here. Of more practical nature for 
review are some questions connected with 
ureteral stone. These are chiefly two: diagno- 
sis and treatment. 

Diagnosis of ureteral calculus. With ureteral 
stone, as with other pathological conditions 
of the urinary tract, symptomatology does not 
serve as a satisfactory or reliable basis for 
diagnosis. Its chief value consists in point- 
ing the way to methods of investigation that 
should prove determinative. As in the case 
of ureteral stricture, such methods are chiefly 
cystoscopy, ureteral catheterization, and 
radiography. 

A swelled and inflamed ureteral meatus 
as seen through a cystoscope (meatoscopy) 
may be a classical indication of ureteral stone 

1 Loc. cit. 
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above; but the inflammatory appearance may 
be absent, or the stone may be absent when 
the swelled meatus is present. So that, like 
other valuable documents in evidence, this 
must be reviewed simply as one of several 
characteristic indications that may or may 
not be present. 

Ureteral catheters are blocked in transit 
from causes other than stone; namely, from 
bends or contractions (spasmodic or organic) 
in the ureter, from tortuosity, etc. While, 
on the other hand, a stone does not always 
block the passage of a catheter but often 
permits it to pass without a hitch. 

Misleading radiography, used alone, has 
induced many a surgeon to open the ureter 
in quest of a stone that did not exist; and that 
radiograms, even supposedly good ones, have 
failed to disclose stones actually present, is 
attested by many. Geraghty and Hinman! 
mention that in 67 cases studied by them 
careful and repeated radiograms being ob- 
tained, and only those accepted which were 
considered perfect, radiography missed the 
stone in fifteen cases, or 22.4 per cent. In all 
stone was subsequently demonstrated to have 
been present. 

Referring to the same question, Braasch * 
says: “It is doubtful if an accurate diagnosis 
of stone in the ureter can be made from 
roentgenographic data alone in more than 60 
per cent of cases.” 

Errors in diagnosis relate to: (1) Pro- 
nouncing stone present when really absent; 
and, (2) failure to detect stone when present. 

Without discussing the value and force of 
symptomatology of ureteral stone which are 
erratic and uncertain to an extreme degree, 
it might be well to discuss the bearing of 
physical examination on the above errors. 

1. Diagnosticating stone when none is 
present. This formerly was an error com- 
mitted by those who placed too much con- 
fidence in the message of the symptoms — 
ureteral and renal colic, transmitted pains; 
blood and pus in the urine. But latterly 
the error has been promoted in certain in- 
stances by the findings of radiography, un- 
checked by co-incident ureteral catheteriza- 


1Geraghty and Hinman. Ureteral calculi; diagnosis and newer 
methods of intravesical treatment. Surg., Gynec. & Obst., 1915, xx, 515 


2 Braasch. Stones in the ureter. Tr. Am. M. Ass., 1915, June. 
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tion and other methods of control. It would 
be interesting to know how many patients 
had been operated upon without any stone 
being found. However, that source of error 
is gradually being lessened by the more care- 
ful methods of search now in vogue and the 
practice of using ureteral catheters (radio- 
graphic) and, occasionally, collargol or tho- 
rium nitrate injections in connection there- 
with. Steroscopic radiography assists, also, 
in localizing as to whether it be within the 
ureter or-outside of it, the channel of the 
ureter being occupied by a radiographic 
catheter. 

2. Failure to detect stone when present. 
In connection with the fact that radiography 
fails to delineate a shadow of some stones 
though present, an instance occurred in the 
writer’s observation that might have proved 
misleading but for the blocking of the 
catheter’s passage, plus the marked sympto- 
matology present. In the first radiogram 
taken, the stone shadow was lodged just be- 
hind the pelvic bone and did not show but 
the dimmest outline; but in a later one, by 
using a little different angle in taking the 
radiogram the stone appeared below the bone 
shadow and came out clear and strong, fixing 
the diagnosis beyond a doubt. 

The conclusion to be drawn is that it is 
incumbent on the investigator to utilize all 
of the approved methods available for this 
work, and to use them in connection with 
one another, and in their proper sequence. 

Cystoscopy, ureteral catheterization with 
an opaque catheter, radiography, supple- 
mented if necessary with a wax-tipped bougie, 
at proposed by Kelly, are the approved steps 
for determining the diagnosis in ureteral 
stone.* 

To sum up: 

1. Ureteritis should be treated by both 
local and general measures, a possible focus 
of infection (tonsils, teeth, etc.) being 
searched for most assiduously, found and dis- 
infected, while at the same time in chronic 


3In using the wax-tipped catheter in the male with modern cysto- 
scopes, the method suggested by Harris is advisable; namely, that the 
catheter be introduced first, so that the wax does not come in contact 
with any metal of the instrument. The sheath and telescope are then 
threaded over the catheter. With the author’s universal and operating 
cystoscope (Wappler model) the waxed catheter may be introduced 
through the wide open sheath, the telescope then being threaded over 
the catheter. 
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cases, ureteral lavages are given occasionally 
through the ureteral catheter. For this pur- 
pose silvol, argyrol, silver nitrate, etc., are used. 

2. If the ureteritis is demonstrated to be 
due to a foreign body (stone) or stricture in 
the ureter, especial attention must be given 
to these. 

3. The therapeutic requirements in both 
stone and ureteral stricture are being ful- 
filled in an increasingly large proportion of 
cases by cystoscopic operative measures. 
These should therefore be applied before re- 
sorting to the more radical measures incident 
to open operation. 

4. Cystoscopic measures for assisting the 
release of ureteral stone and the relief of 
ureteral stricture consist in dilatings of the 
ureter with both flexible and metal dilators, 
incision of the ureteral meatus when neces- 
sary, the application of ureteral forceps, and 
high-frequency electric current. 

5. Cystoscopic measures for the relief of 
ureteral stricture consist in the use of grad- 
ually increasing dilatings by means of (a) 
ureteral sounds, bougies or catheters; (b) 
metal dilators of various sizes and patterns, 
used in a manner to suit each individual case; 
(c) ureteral scissors, with which a contracted 
orifice may readily be enlarged by incision 
on its dorsal aspect. 

6. If the orifice be wholly closed or present 
the ballooning known as ureterovesical cyst, 
it may be opened up by means of the scissors 
or the high-frequency electric current (d’Ars- 
onval, bipolar, preferred). 

7. If destruction of the kidney above the 
stricture is so great as to render the saving 
of the kidney ineffectual, it should be removed 
by open operation, the ureter being abandoned 
to become obsolete. 

8. Where the ureteral stricture proves un- 
responsive to dilating measures, it may still 
be saved by plastic measures or by resection 
and anastomosis; in default of which nephrec- 
tomy becomes a necessity. 

g. A stone presenting at the lower ureteral 
orifice is removable by cystoscopic measures 
(dilators, scissors or forceps) with practical 
certainty, and should always have the benefit 
of this procedure instead of the epicystotomy 
which has been practiced in such cases. 
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10. In case the stone is located higher up 
in the ureter, the cystoscopic measures for 
its removal are, in consequence, the following: 
The passage of a ureteral catheter with the 
intent of dislodging the stone from possible 
attachment to the adjacent ureteral wall; 
the injection of liquid alboline or vaseline 
through the catheter, the passage of succes- 
sive sizes of dilating bougies; the introduction 
of metal dilators, applying their dilating force 
most strongly at the point of narrowing just 
below the stone; or the use of the movable 
probang of Cunningham. 

These measures may be rendered less dis- 
agreeable to the patient by making a pre- 
liminary injection of alypin or other sedative 
solution into the ureter through the ureteral 
catheter. 

11. Following the use of these measures the 
patient should be cautioned to urinate through 
a strainer of some kind each time in order 
to catch the stone if passed voluntarily. 

12. The stone being expelled by these 
means, the patient is practically well and 
capable of returning home without delay. 
But if the cystoscopic measures, repeated 
two or three times, prove unsuccessful the 
patient is in no worse condition than pre- 
viously for the open operation that should 
then be adopted. 

13. In the cutting operation for ureteral 
calculus the extraperitoneal incision is much 
to be preferred over the transperitoneal. 
Preliminary ureteral catheterization often 
facilitates the finding and identification of the 
ureter and stone. 

14. If the stone be located so low in the 
ureter as to make access difficult it is ad- 
visable to use a ureteral forceps or one of 
the ureteral instruments through the cysto- 
scope with the purpose of pushing the stone 
back up the ureteral channel until it comes 
within the operator’s reach through the 
external incision. 

15. Complete stripping of the ureter in its 
exposure is inadvisable because of the inter- 
ference with nutrition it is liable to entail. 

16. It is usually not necessary to stitch 
the ureteral wound-edges after removal of a 
stone; but a drain of some sort from the ureter 
to skin surface promotes safety. 
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INFECTIONS OF THE BLADDER WITH SPECIAL REFERENCE TO 
LOCALIZED RESISTANT AREAS OF CYSTITIS! 


By J. T. GERAGHTY, M.D., F.A.C.S., BALTIMORE 
From the James Buchanan Brady Urological Institute of the Johns Hopkins Hospital 


the bladder is due in large part to a 
single instrument — the cystoscope. 
Since the introduction of the cysto- 
scope by Nitze, our diagnostic methods have 
rapidly developed and instruments for the 
treatment of vesical conditions through the 
urethra have multiplied rapidly. By means 
of the many ingenious instruments which 
have been devised, it is possible to cure 
many vesical conditions which a few years 
ago would have demanded grave surgical 
procedures. Diagnostic methods have now 
become so precise that suprapubic cystotomy 
simply for the purpose of diagnosis is rarely 
performed in well conducted urological 
clinics. The information obtained by the 
employment of the different procedures avail- 
able to the urologist is much fuller and more 
accurate than can usually be obtained from 
an exploratory suprapubic cystotomy. It 
is only in rare instances that the urologist is 
now obliged to fall back upon a cystotomy 
for the desired information and usually re- 
sorts to this procedure with a feeling of cha- 
grin. Itis my purpose to review rather briefly 
our present views regarding infections of the 
bladder but particularly to call your attention 
to a type of localized cystitis which has re- 
ceived but scant attention until recently. 
Bacteriology. Bacteriological studies show 
quite consistently that organisms of the colon 
group are the most frequent cause of cystitis 
both acute and chronic; while all of the pyo- 
genic bacteria are capable of producing inflam- 
mations of the bladder, most of the known 
forms of bacteria have been isolated by in- 
vestigators at one time or another. In many 
cases the infection is a mixed one. Bacteri- 
ological studies have further shown that the 
old idea is no longer tenable that an acid 
cystitis is usually due to the tubercle bacillus. 
The urine in the vast majority of cases of 
simple cystitis is acid. The colon bacillus, 
the,staphylococcus, different varieties of the 
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streptococcus, the gonococcus, and many 
other organisms are usually associated with 
an acid cystitis, while organisms belonging 
to the proteus group are usually associated 
with an alkaline cystitis and produce the 
ammoniacal, ropy, mucoid condition of the 
urine which is so well known. It may be of 
some interest to note that there is a peculiar 
specificity displayed by different bacteria for 
different parts of the urinary tract. 

For example, the primary focus of tuber- 
culosis in the urinary tract is practically 
always in the kidney, and even then it dis- 
plays a predilection for certain portions of the 
kidney, the earliest lesions being usually 
found in the upper pyramidal areas. It is 
now universally recognized that vesical tuber- 
culosis is practically always secondary to 
infection in the tract above. In fact, the 
bladder in many cases of advanced renal 
disease entirely escapes and in other instances, 
even when quite severely involved, on re- 
moval of the tuberculous kidney the bladder 
lesion tends to disappear spontaneously. 
The anterior urethra, on the other hand, is 
very resistant to tubercular infection and the 
disease rarely becomes engrafted on this por- 
tion of the tract. The gonococcus is one of 
the few organisms which is capable of infecting 
the anterior urethra without predisposing 
trauma to the mucosa, but while the gono- 
coccus has a special predilection for the ure- 
thral mucosa of both the anterior and posterior 
urethra, the bladder, with the exception of 
the trigonal portion, is vary rarely involved. 
In most cases of so-called ‘“ gonorrhceal 
cystitis,” the infection is limited to the tri- 
gone. Diffuse gonorrhceal cystitis is rare, 
while gonococcus infection of the kidney is 
even more rare and bacteriologically proved 
cases of gonorrhoea of the kidney are indeed 
few. The typhoid bacillus attacks principally 
the kidney and usually produces a lesion of 
very mild degree, the result of which is noth- 
ing more than a bacilluria, a pyuria being 


1 Presented in the symposium on genito-urinary surgery, Clinical Congress of Surgeons of North America, Philadelphia, October 24, 1916. 
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rather uncommon. Typhoid cystitis and 
typhoid posterior urethritis are most unusual. 
The colon bacillus, staphylococcus strepto- 
coccus, pyocyaneus, and other organisms 
attack the kidney, bladder, and posterior 
urethra, apparently with equal facility but 
rarely the anterior urethra. (Although the 
urine may be loaded with colon bacilli, 
staphylococci and other organisms, one rarely 
sees infection of the mucosa of the anterior 
urethra from these organisms.) There is 
one other organism which deserves special 
mention because of its peculiar action on the 
urine. I refer to the micrococcus ure. 
This is an organism which implants itself 
apparently only in the prostatic urethra, 
does not set up cystitis and apparently is not 
associated with renal infections. The result 
of infections with this organism, although it is 
an organism of slight pathogenicity, may 
lead to rather uncomfortable symptoms. 
This organism has the ability to split urea 
with the liberation of ammonium carbonate. 
The freeing of ammonium carbonate renders 
the urine alkaline and results in the marked 
precipitation of triple and dibasic phosphates, 
causing these patients to void large quantities 
of sand. It may be remarked that this 
infection, while not leading to anything more 
serious than slight irritation, is nevertheless 
extremely resistant to treatment—and the 
prognosis has been bad in my experience as 
far as its ultimate eradication is concerned. 
With the possible exception of the tubercle 
bacillus, there is nothing characteristic in the 
lesions produced by the various bacteria. It 
is impossible from the symptoms or the path- 
ology of a vesical lesion to determine the vari- 
ety of the invading organism. The colon 
bacillus, for example, may be in one case 
associated with a most intense, even gan- 
grenous cystitis, but at other times the in- 
fection may be of a very mild type indeed; 
similarly with the staphylococcus, streptococ- 
cus, and the numerous other organisms which 
are found. In so far as our therapeutic 
measures for combating vesical infections are 
concerned, a knowledge of the organism con- 
cerned in the infection has proved of com- 
paratively little value. 

From time to time special drugs have been 


introduced with claims of having a specific 
action on particular groups of bacteria, but 
in our experience we have been unable to 
substantiate the specificity of any of these 
drugs for any special group of bacteria. The 
discovery of special drugs with a special action 
on definite groups or varieties of bacteria 
still remains a problem for the future. 

The management of a case of simple acute 
cystitis, as far as the diagnosis and treatment 
is concerned, seldom entails any difficulty. 
An examination of the urine in conjunction 
with the history and symptoms is usually 
sufficiently definite. The treatment is com- 
paratively simple. Our main endeavor in the 
treatment of these cases should be to place 
the bladder at rest as much as possible, and 
this is done in two ways. First, by the liberal 
employment of sedatives, resorting if necessary 
to the plentiful use of morphia or preferably 
pantopon; secondly, the decrease of the 
bladder activity by decreasing the amount 
of water ingested. The mistake is so fre- 
quently made of forcing water on these 
patients. If one were to purposely adopt 
a procedure which would aggravate the con- 
dition he could not select anything more 
efficacious. ‘The water should be decreased 
to the absolute needs of the individual, so 
that the bladder will not be constantly obliged 
to expel the rapidly accumulating urine. In 
order to combat the increased acidity of the 
now concentrated urine, alkalies should be 
given to the point where the reaction becomes 
alkaline. Urotropin is useless; if the urine is 
allowed to remain acid, the formaldehyde 
liberated would but add to the irritation and 
if it is rendered alkaline the urotropin will 
not be decomposed and consequently no 
formaldehyde will be present. The use of the 
drug in acute cystitis cannot be said to have 
much value. Active treatment, such as 
instrumentation, irrigations and instillations 
during the acute process are usually more 
harmful than beneficial. When the symp- 
toms do not subside and the infection per- 
sists, it is usually an indication that there is 
present some complication which is respon- 
sible. In such cases a careful investigation 
must be made to determine this factor. In 
some it will be found that the cystitis is but 
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an expression of a renal infection above, or 
there may be some malformation or deformity 
in the urinary tract which is not allowing com- 
plete emptying or evacuation of the vesical 
contents. In the vast majority of chronic 
or long-resisting infections of the bladder, it 
will be found on investigation that the in- 
fection is secondary really to some other focus 
in the genito-urinary tract. Everyone is 
familiar with the rapidity with which a cystitis 
will clear up when an unsuspected stricture or 
a pyelitis is discovered and properly treated. 
At other times the infection is dependent upon 
some form of obstruction at the vesical orifice. 
Occasionally the cystoscope will reveal the 
presence of a diverticulum which has become 
infected and owing to the lack of proper 
muscle in the diverticular sac, the contents 
of the sac are never completely emptied and 
it serves as a reinfecting focus for the bladder 
itself. A small series of recurring and per- 
sistent urinary infections, recently reported 
by me, which had stubbornly resisted all 
efforts, were finally entirely cured by opening 
and drainage of the seminal vesicles the latent 
infection in these organs keeping the bladder 
infected. Occasionally an infected utricle 
is discovered and elimination of the infection 
from this source is followed by disappearance 
of the infection from the urinary tract or 
again the prostate is atfault. Itis now pretty 
thoroughly understood that before one can 
begin the intelligent treatment of an infection 
of the urinary tract that an investigation of 
the whole tract must be undertaken. In 
most cases the successful treatment of a case 
of chronic cystitis will depend upon the 
ability of the physician to locate the intra- 
vesical or extravesical factor which is re- 
sponsible for the continuance of the infection, 
and in most instances if this factor can be 
rectified the cystitis will promptly be cured. 
The treatment of chronic cystitis has largely 
become a matter of the treatment of asso- 
ciated conditions or lesions, and the prognosis 
in any given case will depend upon the 
possibility of removing the contributing cause. 

Localized cystitis. We are obliged to admit, 
however, that in a definite number of cases 
the failure of the vesical infection to disappear 
spontaneously is not due to any extravesical 


factor. These form a very interesting group 
of cases. In most of them the disease is not 
a diffuse cystitis but a localized affair with 
normal mucous membrane lying between the 
infected areas, the areas may be single or 
multiple. Sometimes the lesion is a localized 
area of reddening and hyperemia; at other 
times there is oedema of the mucous membrane 
and even the formation of bullae, and at 
times superficial ulcerations are observed. 
When the lesion involves only the mucosa and 
to a slight extent the submucosa, simple 
irrigations with silver nitrate or other silver 
salts, particularly if the bladder is overdis- 
tended with the irrigation at each treatment, 
will very promptly lead to disappearance of 
the infected areas. Where, however, these 
localized areas of cystitis involve markedly 
the submucosa and to a slight extent the 
muscle of the bladder-wall, irrigations used 
in the ordinary way have comparatively 
slight influence. For the treatment of these 
resistant areas of cystitis, I have been using, 
during the past two years, a particularly 
efficacious method, which is as follows: 
The bladder is filled with salt solution and 
then an ureter catheterizing cystoscope is 
passed and an ordinary ureter catheter with- 
out the side eye and with the end cut square 
is passed into the bladder. The tip of the 
catheter is then placed against the area to be 
treated and a to to 20 per cent silver nitrate 
solution injected directly on the area. In this 
way it is possible to secure a local application 
of a very strong solution, and at the same time 
not irritate the rest of the bladder. 

The excess of silver is immediately neutral- 
ized by the salt solution and the effect of a 
strong application is secured on the area 
desired. In women by means of the Kelly 
cystoscope with air distention, the applica- 
tion of strong solutions to localized areas is, of 
course, readily made and the results obtained 
by this method have been indeed most gratify- 
ing. In the male by the method described 
above the same therapy is attained. In some 
instances where the lesion is particularly 
resistant, I have fused a silver nitrate point 
to the end of a metal-tipped ureter catheter, 
and it is possible in this way to paint the 
desired area with the silver nitrate stick it- 
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self. By a combination of these methods it 
has been possible to secure results in the past 
few years in a large number of cases in which 
the vesical lesion had resisted all of the ordinary 
therapeutic measures, and the relief afforded 
the patients was indeed most gratifying. 
When the lesion involves deeply the bladder 
muscle, nothing short of radical procedures 
will afford relief. 

If on cystoscopic examination one finds a 
localized area on which the mucous membrane 
looks whiter than normal, with puckered or 
scarred condition, one can feel reasonably 
certain that no local applications will afford 
relief. If again there is present an evident 
mucosa lesion which seems to respond to the 
local applications but without improvement 
in the symptoms of the patient, one can be 
reasonably certain that there is deep involve- 
ment of the bladder-wall. It is our experi- 
ence that relief of the pain, frequency, 
tenesmus, and strangury, which is bitterly 
complained of by many of these patients, can 
only be obtained by resection of the involved 
area. It is rather interesting that these 
areas are frequently single, although they may 
be multiple. They are most frequently found 
on the lateral walls or apex of the bladder. 
Because of their occurrence on the apex 
they are often missed, when indirect cystos- 
scopy alone is employed. When a patient 
complains of frequent and painful urination 
whether there is present or not a pyuria, 
before the bladder is pronounced normal it 
should be investigated by both the direct and 
indirect forms of cystoscope. 

Neither form of cystoscope alone renders 
visible every portion of the bladder, but by 
the combined examination all of the bladder 


can be readily explored. These cases of what 
might be termed “paracystitis” resist all 
forms of vesical treatment. They form a 
very interesting group of cases, often present 
themselves with a long-standing history of 
intolerable discomfort, and the urinary and 
cystoscopic findings are frequently out of all 
proportion to the symptoms of the patient. 
In some of these cases the urine is macro- 
scopically clear and the most searching ex- 
amination of the bladder will be necessary 
to localize the area which is causing the dis- 
turbance. Removal of the diseased portion 
of the bladder will give a most wonderful and 
satisfactory result, and I know of no class of 
patients more grateful for the relief afforded. 
Hunner has described these lesions as an 
obscure form of ulceration, and to him should 
be given the credit of directing our attention 
to a lesion of the bladder hitherto neglected 
and undiagnosed. In several cases where the 
lesions were multiple, and on the posterior 
bladder-wall where resection was impossible 
or inadvisable, great relief has been obtained 
by deep cauterization of the inflamed areas 
with the actual cautery, burning practically 
through the whole depth of the bladder-wall. 
However, where the areas are accessible, 
resection is to be preferred. Simple cystot- 
omy even with long-continued drainage fails 
to afford any relief. In the past these pa- 
tients have wandered from clinic to clinic 
and physician to physician without securing 
relief and have frequently been diagnosed as 
neurasthenics. The recognition that there 
is an underlying pathological basis for the 
symptoms in these patients adds another 
triumph to the achievements of modern 
urology. 
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THE BLADDER CHANGES DUE TO LESIONS OF THE CENTRAL 
NERVOUS SYSTEM 


THEIR DESCRIPTION AND TREATMENT 


By J. EDWARD BURNS, M.D., BALtimore 
Resident Urologist, Johns Hopkins Hospital 
From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital 


HE bladder picture due to lesions of 

the central nervous system depends 

primarily upon the changes in tonicity 

of the bladder musculature, this latter 
term including the fibers of the internal 
vesical sphincter as well as those of the blad- 
der wall itself. These changes in tonicity 
of the bladder musculature are, of course, 
secondary to lesions in the brain, spinal cord, 
or peripheral nerves. As a result of these 
nerve lesions and the consequent secondary 
changes in the bladder musculature, urinary 
symptoms arise sooner or later according to 
the location of the lesion in the central 
nervous system. 

The early occurrence of urinary symptoms 
in these diseases brings the patient often 
primarily to the urologist for relief. These 
symptoms if not initial often form a most 
pronounced feature early in the disease; par- 
ticularly has this been noted in tabes dor- 
salis. According to Erb they are initial in 
30 per cent of the cases of this disease, 
and Starr states that they are particularly 
prominent early in the disease in 80 per cent 
of the cases. They may, however, occur 
also in general paresis, lateral and multiple 
sclerosis, transverse myelitis, syringomyelia, 
and in traumatic lesions and tumors of the 
cord. These urinary symptoms are incon- 
tinence, hesitancy, frequency, dysuria, and 
retention, and occur proportionately in the 
order named. In reviewing the records of 
Hugh H. Young’s cases, it is seen that in- 
continence is the predominant symptom in 
cases of tabes presenting themselves for treat- 
ment, being present in 61 per cent. This 
may be constant, or nocturnal or diurnal. 
Hesitancy occurred in 21 per cent, retention 
in 15 per cent and frequency in 13 per cent of 
the cases. The urinary symptoms may begin 
with hesitancy, or the patient may state that 
he only has to void twice in twenty-four 


hours, and that then he does not feel as if he 
empties his bladder completely. 

When the bladder is contracted, frequency 
and dysuria are the predominant symptoms 
and there may be no residual urine. There 
may be incontinence in these cases, which is 
usually associated with a cystitis, the incon- 
tinence here being due to a complete relaxa- 
tion of the internal sphincter and the neigh- 
boring urethral muscles. When the bladder 
is dilated, hesitancy and retention usually 
occur and incontinence, of the paradoxical 
or overflow type, comes on later. 

As the afferent neurones of the lumbar 
nerves are the first to undergo degeneration 
in tabes, the blocking of the sensory impulses 
from the pelvic viscera, and especially the 
bladder, early in the disease is, of course, 
the cause of the early appearance of these 
urinary symptoms in such a large proportion 
of the cases. ‘The innervation of the bladder 
is mainly through the hypogastric and sacral 
nerves. This fact was discovered by Budge (1), 
and Gianuzzt-and- Nawrocki (2) working in 
Claude Bernard’s laboratory and has been con- 
firmed by all subsequent workers. Courtade 
and Guyon (3), state that there are two sets of 
tracts: the superior, composed of communi- 
cating branches from the third, fourth, and 
filth lumbar nerves connecting with the 
ganglia of the sympathetic, the inferior 
mesenteric ganglion and the hypogastrics; 
the inferior tracts from the second and third 
sacral nerves (nervus erigens of Eckhard). 
The bladder also receives branches from the 
inferior hemorrhoidal, and prostatic plexus, 
continuations of the hypogastric plexus. 

The reflex centers for bladder control lie 
in the inferior mesenteric ganglion, and the 
sacral segments of the cord below the lumbar 
enlargement, the latter being the more im- 
portant. Roussy and Rossi (4), have shown 
that this reflex center is located in the conus 
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terminalis. The exact location of the cor- 
tical center for urination is unknown, but 
probably lies between the arm and the leg 
centers, the sensory fibers reaching it by way 
of the posterior columns of the cord. 

On account of this complicated and exten- 
sive innervation of the bladder, and_ the 
location of the different reflex centers for the 
control of urination, it will readily be seen how 
frequently this function may be impaired in 
diseases of the central nervous system. ‘The 
secondary changes taking place in the bladder 
wall, both structurally, and in regard to its 
tonicity and the diminution in the tone of 
the internal vesical sphincter have been 
demonstrated by cystoscopic and roentgeno- 
graphic examinations. The roentgenographic 
examination of the bladder is accomplished 
by the introduction of some fluid medium 
which is opaque to the roentgen-ray. In 
making a cystogram, the bladder should be 
comfortably filled with the fluid. Formerly 
a suspension of bismuth subcarbonate was 
used for this purpose, but this was found to 
be extremely hard to remove and was quite 
irritating to the vesical mucosa. Collargol 
proved too expensive and often left a deposit 
in the bladder which was hard to remove. It 
was also dirty, staining everything with which 
it came in contact. Since the introduction 
of 10 per cent thorium solution (5), for use 
in cystography these objections have been 
entirely overcome. 

On cystoscopic examination the bladder 
wall as a rule shows varying degrees of tra- 
beculation, which is evidenced by the marked 
prominence and hypertrophy of certain mus- 
cle-bundles, the spaces between them being 
more or less depressed, and leading to the 
so-called cellule formation. This change in 
the bladder musculature was first described 
by Nitze, and considered by him as being 
quite diagnostic of disease of the central 
nervous system in the absence of any ob- 
struction to the urinary outflow such as might 
be caused by prostatic hypertrophy, urethral 
stricture, or valve formation in the urethra. 
This fact has been elaborated upon by Boehme 
(6), Fronstein (7), and others. Some authors 
go so far as to state that the appearance of 
the trabeculations, and their distribution 
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upon the bladder wall are of diagnostic sig- 
nificance. The etiology of such trabecula- 
tion, whether it be a trophic nerve distur- 
bance causing the atrophy of certain muscle- 
bundles rendering others more prominent, 
or whether it be a pure hypertrophy of certain 
muscle-bundles has also been a matter of 
speculation. The bladder may be very 
greatly dilated, its capacity being markedly 
increased above normal. It may be contract- 
ed and sometimes is quite irritable, this 
latter fact being usually due to cystitis. 
The mucosa may show varying degrees of 
inflammation. The trigone as a rule is 
atrophic, the ureteral ridges and ligamentum 
interuretericum being much less prominent 
than normal. The ureteral orifices are often 
not seen to contract on functionating. 
They may, however, be normal in size and 
appearance, or somewhat dilated, showing a 
diminution in the tone of the circular fibers 
surrounding them. Study of the prostatic 
orifice shows it to be either markedly dilated 
or to exhibit marked diminution in its toni- 
city. The cystoscope, as a rule, can be 
drawn into the posterior urethra, and the 
intra-urethral portion of the lateral lobes of 
the prostate, and the verumontanum readily 
seen. ‘This maneuver has been used in this 
clinic for several years in demonstrating the 
lack of tonicity, or dilatation of the internal 
vesical sphincter. The lack of tonicity of the 
bladder wall is best shown by the weak out- 
flow of residual urine or any fluid introduced 
through a catheter for irrigation purposes. 
There may be no residual urine present or 
there may be quite large amounts. 

The cystograms show by the size of the 
bladder shadow and its form, the degree of 
dilatation, and the shape of the bladder. 
The margins of the shadow are often quite 
irregular and notched, due to the presence of 
trabeculations. By this means the location 
of the distribution of the trabeculations upon 
the bladder wall can also be demonstrated. 
In some of the cases where there was marked 
diminution in tone of the ureteral orifice, 
some of the fluid has escaped into the ureter, 
and it was found to be dilated, another 
evidence of lack of tonicity of its musculature 
due to the same cause. When the lack of 
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tone of the internal sphincter is sufficient to 
bring about complete relaxation of this muscle, 
the fluid would escape into the prostatic 
urethra, the cystogram showing the degree of 
dilatation and the so-called funnel-shape of 
the posterior urethra. From a study of 
the cystograms in the cases which show the 
funnel-shaped posterior urethra, it is found 
that this could only be demonstrated when 
complete incontinence existed. It will be 
seen from these plates that there is almost 
complete closure in the region of the external 
sphincter. 

This funnel-shaped posterior urethra has 
been demonstrated experimentally in cats 
by Barrington (8), after resection of the pos- 
terior sacral roots. In these animals he 
found that micturition was abolished after 
division of these roots, and that dilatation of 
the internal sphincter and a funnel-shaped 
posterior urethra could be demonstrated by 
filling the bladder with collargol and making 
a roentgenogram. I have carried out similar 
experiments on dogs' and found that after 
resection of the posterior sacral roots there 
was marked hesitancy and gradual accumula- 
tion of residual urine resulting on about the 
third day after operation in incontinence. 
On the first and second days, however, the 
animals could urinate at intervals which were 
rather prolonged and even after incontinence 
was established the act of urination could 
still be performed. Figure 1 shows the dilata- 
tion of the internal sphincter and funnel shape 
of the posterior urethra one week after the 
operation. 

Uhle (9) and others have demonstrated 
that the internal vesical sphincter is of prime 
importance in bladder closure in man. ‘The 
incontinence in these patients is therefore 
due, quite often, to dilatation of the internal 
vesical sphincter and urethral muscles and 
not an incontinence of the overflow or so- 
called paradoxical type. 

There is a class of cases in which the cys- 
toscopic and roentgenographic pictures are 
absolutely typical of disease of the central 
nervous system but in which no evidence of 
such disease can be demonstrated clinically 


1 There was a loss of control of the anal sphincter and some motor 
paralysis in these animals, 





Cystogram showing a dilatation of the inter- 


Fig. 1. 
nal sphincter and funnel-shaped posterior urethra one 
week after operation. 


or serologically. In one of these cases which 
came to autopsy lately, careful serial sections 
of the cord from all segments failed to reveal 
any lesion. The only explanation possible 
in these cases is that the lesions occur in the 
ganglia or peripheral nerves and are either 
quiescent or are not sufficiently extensive to 
give rise to any clinical or serological mani- 
festations. 

The treatment of these cases is most im- 
portant, and while there have been a few 
which have shown very little if any improve- 
ment, practically all, both clinically and sero- 
logically, have shown a very marked improve- 
ment. Even the temporary amelioration of 
such distressing symptoms as lightning pains 
and incontinence is most helpful to these 
patients, but in many instances, these symp- 
toms and others have been entirely relieved, 
at least so far as our observations go. 

The treatment may be divided into systemic 
and local. Under systemic treatment comes 
the intravenous administration of salvarsan, 
the administration of mercury in various 
ways, and the giving of iodide of potassium. 
If the patient’s blood Wassermann is positive 
on admission, he is given salvarsan intrave- 
nously, three-tenths to six-tenths of a gram 
each week for four to five doses. Often mer- 
curial inunctions are given at the same time, 
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lig. 3. 

Vig. 2. Case 1. Cystogram showing dilated bladder. 
Irregularities of the superior and lateral margins of shadow 
due to trabeculation. Dilated internal sphincter, funnel- 
shaped posterior urethra. 

lig. 3. Case 1. Cystogram after one intraspinous 
treatment of mercurialized serum and three dilatations 
with Kollmann dilator, Internal sphincter closed. 


lig. 2. 


and mercury in some form is used alone, if 
the salvarsan is not well tolerated. ‘This 
treatment is kept up at intervals until the 
blood Wassermann becomes negative, and 
has remained so for one year after all treat- 
ment has been discontinued. Under this head 
will also come the intradural treatment for 
which either mercurialized or salvarsanized 
serum may be used. In this clinic we have 
used the former according to the method of 
Dr. C. M. Byrnes (10), of the Neurological 
Department. If the spinal fluid on admis- 
sion shows a positive Wassermann, a cell 
count above normal, a positive globulin test 
(both Ross Jones and Pandy), and the gold 
chloride test shows either a paretic or luetic 
curve, from 1/50 to 1/25 of a grain of mercu- 
rialized serum is given intraspinously once a 
week for four to five treatments. An inter- 
val of several months is then allowed to 
elapse, at the end of which time another spinal 
fluid and blood Wassermann examination 
should be made, and if sufficient indications 
be present another series of intravenous and 
intradural treatments instituted. Under 
such treatment the first and most marked 
improvement consists in the gradual lessening 
and disappearance of the lightning pains, 
improvement in incontinence which in some 
instances has been temporary and in others 
apparently permanent, improvement in gait, 


Vig. 4. Vig. 5. 

Vig. 4. Case 1. ‘Cystogram after further intraspinous 
treatment and several dilatations with the Kollmann dilator, 
Internal sphincter somewhat dilated. 

Fig. 5. Case 1. Cystogram after five months’ treat- 
ment—five intraspinous injections of mercurialized serum, 
seven intravenous injections of salvarsan, numerous dila- 
tations with Kollmann dilator, showing spherical shadow 
with irregular outline due to trabeculation. Internal sphinc- 
ter closed. 
the ataxia and muscular inco-ordination be- 
ing apparently much less, and also an im- 
provement in the patient’s general condition 
from a nutritional standpoint has been noted 
in many cases. For example, a patient who 
complained on admission of slight nocturnal 
incontinence, lightning pains and ataxia, and 
whose blood Wassermann was negative but 
whose spinal fluid showed a positive Wasser- 
mann, a cell count of 85 per cubic milli- 
meter a positive globulin test, and a gold 
chloride showing a paretic curve, was given 
five intraspinous treatments of mercurialized 
serum in thirty-eight days, four of which were 
1/soandone1/25ofagrain. During this period 
of treatment the residual urine was decreased 
from 250 cubic centimeters to nothing and his 
gait became more steady. He voided once 
at night and had no nocturnal incontinence. 
During his stay in the hospital he was also 
given two dilatations with the Kollmann di- 
lator up to 30 F. On discharge from the 
hospital at the end of thirty-eight days the 
spinal fluid examination was as follows: cell 
count 40 per cubic millimeter, globulin plus, 
Wassermann negative and the gold chloride 
still showed a paretic curve. Examination 
of this patient five months later showed a 
negative blood and spinal fluid Wassermann, 
a cell count of 8 per cubic millimeter, globu- 
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lig. 6. 


Fig. 6. Case 2. 


Fig. 7. Case 3. Cystogram showing a bladder shadow 
smaller than normal, with irregularities at superior margin 
due to trabeculation, Dilated internal sphincter. Funnel- 
shaped posterior urethra. 


lin plus (Ross Jones; Pandy ?), gold chloride 
negative. The pains in the legs had disap- 
peared entirely and occasionally he was hav- 
ing slight nocturnal incontinence. The 
ataxia had improved very markedly, as had 
his sexual powers. The patient is to return 
in six months for further observation. 

Under local treatment is considered the 
relief of incontinence, the reduction of residual 
urine with the consequent improvement 
in kidney function, which is often impaired 
as a result of back pressure, the same 
phenomenon as observed in prostatic hyper- 
trophy or stricture of the urethra. The incon- 
tinence seems to be markedly benefited if 
not entirely relieved by urethral dilatation. 
In one case the mere passage of a cystoscope 
caused permanent relief of incontinence. 
Dilatation of the urethra with filiform and 
followers, sounds and the Kollmann dilator 
have been quite effective in many cases. 
Such regular dilatations in connection with 
intraspinous and intravenous therapy were 
carried out in Case 1. The dilatation should 
be done once or twice a week. If the re- 
sidual urine be large in amount and uninfect- 


== 


lig. 
Cystogram showing the bladder dilated. 
Internal sphincter closed. 





2. Vig. 8. 


Fig. 8. Case 4. Cystogram showing the bladder shadow 
spherical in outline with margins slightly irregular due 
to trabeculation. Dilated internal sphincter. 


ed, there should be catheterizations at regu- 
lar intervals, or if the residual urine be very 
large and the phenolsulphonephthalein out- 
put be very low, the patient should be put to 
bed and continuous catheter drainage insti- 
tuted. Great care should be taken to avoid 
infection in these cases, for on account of the 
lowered resistance of the patient, once intro- 
duced it often spreads very rapidly and 
causes, in turn, cystitis, ureteritis, pyelitis, and 
pyelonephritis, unless measures be instituted 
to check it. If infection be present, the 
patient should be given large doses of uro- 
tropin, boric bladder irrigations twice a day 
while the retention catheter is in place and 
frequent bladder instillations of 10 per cent 
argyrol. The pyelitis is best treated by 
lavage of the renal pelvis with silver nitrate 
solution. 

Under this heading may also be considered 
the operative procedures undertaken when 
there is a coexistent prostatic hyper- 
trophy. Dr. Young has performed perineal 
prostatectomy on several of these patients 
with complete relief of the urinary symptoms; 
where there has been a median prostatic bar 
he has excised this by means of the punch 
operation, witha similar result (11). It is in- 
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teresting to note that these patients did not 
have incontinence afterwards. 

The following cases illustrate these bladder 
changes. In some of these cases the plan of 
treatment, both systemic and local, is given. 


Case 1. Tabes dorsalis. Wassermann positive 
(blood and spinal fluid). Incontinence of urine, 
with a residual urine of 120 cubic centimeters. 
Dilated internal sphincter. Incontinence cured by 
systemic treatment and urethral dilatation. 

W. Z., age 40, primary syphilis at 25 years. The 
symptoms began four years ago with incontinence 
which was intermittent in character. The loss of 
sexual powers began two years ago. The general 
symptoms were slight. The blood and spinal fluid 
Wassermann tests were positive. The spinal fluid 
cell count was sixty per cubic millimeter, and the 
globulin test was positive. Rectal examination 
showed the anal sphincter to be of poor tone, and 
that the prostate was not enlarged. On cysto- 
scopic examination the residual urine was found to 
be 120 cubic centimeters, bladder capacity 720 
cubic centimeters. The bladder wall was markedly 
trabeculated, the trabeculations extending over the 
whole surface; it was also somewhat inflamed. The 
ureteral orifices were normal in size and appearance, 
and not seen to contract on functionating. The 
trigone was normal in appearance. ‘The cystoscope 
could be drawn into the posterior urethra and the 
verumontanum plainly seen. With the finger in 
the rectum and the cystoscope in the urethra, no 
thickening of the median portion of the prostate 
or trigone was made out. 

The cystegram (lig. 2) shows a dilated bladder; 
there are irregularities of the superior and lateral 
margins of shadow due to trabeculations. The 
internal sphincter is markedly dilated allowing some 
of the bismuth suspension to escape into the pros- 
tatic urethra, and causing a funnel-shaped posterior 
urethra shadow. ‘The ridges of the verumontanum 
can also be seen in the shadow. The external 
sphincter is very slightly relaxed. 

The patient then received one intraspinous treat- 
ment of mercurialized serum, and three dilatations 
with a Kollmann dilator up to 40 F., after which the 
incontinence was less marked. The cystogram 
(Fig. 3) shows the bladder still to be dilated but 
more nearly spheroid in shape. ‘The irregularity of 
the margins due to trabeculation is less marked; the 
internal sphincter is closed, no bismith suspension 
having escaped into the prostatic urethra. 

During the following two months the patient 
received two intraspinous treatments of mercurial- 
ized serum and several dilatations with the Kollmann 
dilator. The incontinence was then intermittent, 
the patient stating that at times he has no inconti- 
nence for three or four days. The cystogram 
(Fig. 4) at this time shows a spherical shadow with 
irregular margins due to trabeculation. There is 
also some dilatation of the internal sphincter, the 
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bismuth suspension having escaped into the poste- 
rior urethra, giving a funnel-shaped shadow. 

After five months’ treatment, during which time 
the patient had five intraspinous injections of mer- 
curialized serum, and seven intravenous injections 
of salvarsan besides numerous dilatations of his 
urethra with a Kollmann dilator, he returned for 
observation saying that he had had no incontinence 
for seven weeks. There was slight incontinence on 
exertion, sneezing or coughing. His gait was 
markedly improved. No lightning pains nor dis- 
turbance of vision was present. Catheterization 
showed that he had go cubic centimeters residual 
urine and that his bladder capacity was 550 cubic 
centimeters. The bladder was then injected with a 10 
per cent solution of thorium. The cystogram (Fig. 5) 
shows a spherical Shadow with irregular margins due 
to trabeculation. The internal sphincter is tightly 
closed, no thorium solution having escaped into the 
posterior urethra. This is an excellent example 
of the beneficial effects that can be accomplished 
by thorough local and systemic treatment, the 
various stages of improvement being splendidly 
shown by the cystograms. 

Case 2. Tabes dorsalis. 
and spinal fluid) positive. Incontinence with a 
residual urine of 280 cubic centimeters. Dilated 
internal sphincter. Incontinence cured by dilata- 
tion of the urethra. 

J. G., age 33. General symptoms had been present 
four months. The blood and spinal fluid Wasser- 
manns were positive. Rectal examination showed 
the anal sphincter to be of poor tone; the prostate 
was not enlarged but was somewhat indurated and 
adherent. 

On cystoscopic examination the residual urine 
was found to be 280 cubic centimeters. The 
bladder capacity was 580 cubic centimeters. The 
bladder wall was moderately trabeculated through- 
out. The ureteral orifices were irregular, and not 
seen to contract on functionating. The cystoscope 
could be drawn into the posterior urethra and 
the verumontanum plainly seen. After the first 
passage of the cystoscope, the incontinence 
stopped and there has been no recurrence. The 
patient’s urethra has been dilated with a Kollmann 
dilator and he has also had intravenous and intra- 
spinous treatment for two months, 

The cystogram (Fig. 6) shows the bladder to be 
dilated. The bladder shadow is ovoid with irreg- 
ularities around its entire margin due to trabecula- 
tions. None of the bismuth suspension has escaped 
into the prostatic urethra, showing complete closure 
of the internal sphincter, following the treatment. 

CasE 3. ‘Tabes dorsalis and progressive central 
muscular atrophy. Wassermann (blood and spinal 
fluid) positive. No residual urine. Dilated internal 
sphincter. 

S. P., age 61. Patient had had general symptoms 
with difficulty of urination and incontinence for 
three years. The blood and spinal fluid Wasser- 
manns were positive. The spinal fluid cell count 


Wassermann (blood 
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lig. 9 (at left). Case 5. Cystogram showing oval shaped bladder. Margins irregular 
due to trabeculation. Dilated internal sphincter. F'unnel-shaped posterior urethra. 

Vig. 10 (at right). Case 6. Cystogram showing a pyriform shaped bladder 
shadow, with marked irregularity of the superior and lateral margins due to trabecula- 
tion. Dilated internal sphincter. Funnel-shaped posterior urethra. 


was 82 percubic millimeter. The gold chloride was 
positive in the paretic zone. The rectal examination 
showed the anal sphincter to be of poor tone and 
the prostate not enlarged. 

On cystoscopic examination no residual urine was 
found, the bladder capacity being 300 cubic centime- 
ters. The bladder wall was injected and trabeculated 
toward the vertex, and its tonicity was poor. The 
trigone was atrophic. The ureteral orifices were 
normal in appearance. No intravesical hypertro- 
phy of the prostate was made out. The cystoscope 
could be drawn into the posterior urethra and the 
verumontanum seen. With the finger in the 
rectum and the cystoscope in the urethra there 
was no thickening of the median portion of the pros- 
tate nor trigone. The cystogram of this case 
(Fig. 7) shows a bladder shadow smaller than nor- 
mal with irregularities at the superior margin due 
to trabeculation. The internal sphincter is 
widely dilated, the bismuth suspension having 
escaped into the prostatic urethra, giving a 
funnel-shaped shadow. The right ureteral orifice 
is dilated and the bismuth suspension has escaped 
into the right ureter, which is also seen to be dilated. 

CAsE 4. Tabes dorsalis. Wassermann negative. 
Incontinence. No residual urine. Dilatation of the 
internal sphincter. 

E. E. W., age 37. Ataxia had been present for 
114 years. For the last six weeks there has been 
frequency of urination and incontinence. There had 
been loss of sexual power for one year. The blood 
Wassermann was negative. Rectal examination 
showed the anal sphincter to be markedly atonic; 
the prostate and seminal vesicles were normal. On 
cystoscopic examination no residual urine was found; 


the bladder capacity was 300 cubic centimeters. 
There was no intravesical enlargement of the pros- 
tate. The bladder wall was distinctly trabeculated. 
The trigone was hypertrophied. The ureteral 
orifices were easily seen and apparently func- 
tioning well, the urine from either side being clear. 
The cystoscope could be drawn to the posterior 
urethra and the verumontanum readily seen. ‘The 
cystogram (Fig. 8) shows the bladder shadow to 
be spherical in outline, its margins being slightly 
irregular, due to the presence of trabeculation. The 
internal sphincter is dilated, as is the external 
sphincter, the thorium solution having escaped into 
the posterior, and also into the bulbous urethra, 
In this instance constriction had to be applied to 
the urethra after the catheter was removed in order 
to retain the thorium solution. The posterior 
urethra shows a tendency to become funnel-shaped. 

CasE 5. Tabes dorsalis. Incontinence. Residual 
urine 800 cubic centimeters. Dilatation of internal 
sphincter. 

R. H. H. The present illness began five years 
ago with frequency and urgency of urination. The 
patient had had incontinence for three years. There 
had been loss of sexual powers for the past twelve 
years. On rectal examination the anal sphincter 
was found to be of good tone. The prostate was 
moderately hypertrophied. On cystoscopic exami- 
nation the residual urine was found to be 800 cubic 
centimeters, and only 400 cubic centimeters could 
be reintroduced into the bladder without causing 
the patient much discomfort. The prostate was 
found to be enlarged intravesically, the enlargement 
being mainly in the left lateral lobe and to some ex- 
tent in the median portion. The bladder wall was 
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Fig. 11. 
Fig. 11. Case 7. Cystogram showing pyriform shaped 
bladder shadow, with irregular margins due to trabecula- 
tion. Slight dilatation of internal sphincter. 
Fig. 12. Case 8. Cysto-ureterogram showing _ pyri- 
form shaped bladder shadow. Dilated internal sphincter 
and ureteral orifices. Funnel-shaped posterior urethra. 


markedly trabeculated on the posterior and lateral 
walls. The trigone was hyperemic, and somewhat 
hypertrophied. The ureteral orifices could not 
be made out definitely on account of the oedema of 
the trigone. ‘The cystoscope could be drawn into 
the posterior urethra, but on account of cloudiness 
the verumontanum could not be seen. The cysto- 
gram (Fig. 9) shows the bladder shadow to be oval 
in shape, the long diameter being directed from 
above downward. Throughout the whole extent 
the margin is irregular, due to trabeculation. There 
is a dilatation of the internal sphincter, some of the 
thorium solution having escaped into the posterior 
urethra, giving a funnel-shaped shadow. 

CasE 6. ‘Tabes dorsalis. Wassermann (blood 
and spinal fluid) negative. Incontinence. Residual 
urine 450 cubic centimeters. Dilatation of the 
internal sphincter. Lightning pains relieved by 
systemic treatment. 

J. H. G., age 62. The onset was fifteen years 
ago with hesitancy and a feeling of inability to 
empty his bladder completely at each urination. 
For the past twelve years incontinence had been 
constant. General symptoms began about this time. 
The patient has lost his sexual powers completely 
for the last four years. There was a history of 
lues thirty-two years ago. Blood Wassermann was 
negative; spinal fluid Wassermann also negative, 


Fig. 12. 
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Fig. 13. 
lig. 13. Case 9. Cystogram showing an enormously 
dilated bladder ovoid in shape. Slight irregularity of 
margin of shadow superiorly and on the left lateral 
wall due to trabeculation, Internal sphincter closed. 


cell count four, globulin negative and gold chloride 
negative. Rectal examination showed the anal 
sphincter to be of poor tone, prostate and seminal 
vesicles normal. On_ cystoscopic examination 
450 cubic centimeters of residual urine was found; 
bladder capacity 450 cubic centimeters. There 
was no intravesical hypertrophy of the prostate. 
On account of the marked dilatation of the internal 
sphincter some enlargement of the right lateral lobe 
intra-urethrally could be made out, and the orifice 
of a diverticulum was seen on the left lateral wall. 
The cystoscope could be drawn into the posterior 
urethra and the verumontanum could be seen, 
The bladder wall was markedly trabeculated later- 
ally and posteriorly. The trigone was atrophic. 
The cystogram (Fig. 10) shows a bladder shadow, 
pyriform in shape, with marked irregularity of the 
superior and lateral margin due to trabeculation. 
There is a diverticulum present on the lower left 
lateral wall. Theinternal sphincter is dilated, some of 
the thorium solution having escaped into the pos- 
terior urethra. This patient had a marked suppura- 
tive pyelonephritis and cystitis, and after each 
urethral dilatation had such a marked reaction that 
they had to be discontinued. Although from the 
serological examination it would seem that the 
disease process was quiescent, he was given intraspi- 
nous therapy with the hope of relieving the light- 
ning pains. This was accomplished, but noimprove- 
ment as regards the incontinence was noted. 
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CasE 7. Cerebrospinal lues. Wassermann 
negative. Residual urine 135 cubic centimeters. 
Dilatation of the internal sphincter and left ureteral 
orifice. 

W. C., age 55. The onset of the present illness 
was fifteen years ago-with hesitancy and frequency 
of urination. There had been burning on urination 
for the last five years. For the last six months, on 
account of the residual urine, the patient had been 
catheterized daily. There was a history of syphi- 
lis thirty-one years ago after which the patient had 
thorough systemic treatment. The blood Was- 
sermann was negative. On rectal examination the 
anal sphincter was found to be of fair tone; a slight 
grade of prostatitis and seminal vesiculitis was 
found to be present. On cystoscopic examination 
the residual urine was found to be 135 cubic centi- 
meters and the bladder capacity 225 cubic centi- 
meters. There was no intravesical enlargement of 
the prostate, the bladder wall was markedly trabecu- 
lated, the trabeculation being general; the trigone 
was somewhat hypertrophied. With the finger 
in the rectum and the cystoscope in the urethra, 
there was less tissue felt than normally in the re- 
gion of the median portion of the prostate. 

The cystogram (Fig. 11) shows a bladder shadow 
which is pyriform in shape. There are irregulari- 
ties surrounding the whole margin due to trabecu- 
lation, particularly marked on the superior and 
lateral margins. There isa slight degree of dilatation 
of the internal sphincter, some of the thorium solu- 
tion having escaped into the posterior urethra, 
which shows a tendency to become funnel-shaped. 
The left ureteral orifice is evidently dilated, the 
thorium solution having escaped into the ureter, 
which is also somewhat dilated. 

Case 8. Paraplegia. Wassermann (blood and 
spinal fluid) negative. Incontinence. Residual 
urine 175 cubic centimeters. Dilatation of internal 
sphincter and ureteral orifices. 

E. G., age 42. Paraplegia due to a fracture of 
the lumbar spine. After the injury ten years ago, 
the patient had complete paraplegia with inconti- 
nence of urine and fzces, which conditions persisted 
up to the present time. The blood and spinal fluid 
Wassermanns were negative. Rectal examination 
showed that there was occasional spasmodic con- 
traction of the anal sphincter. ‘The prostate and 
seminal vesicles were normal. 

On cystoscopic examination 175 cubic centimeters 
residual urine was found. Study of the prostatic 
orifice showed it to be slightly irregular and cedem- 
atous. The bladder-wall was trabeculated an- 
teriorly and on its right lateral and posterior sur- 
faces. The trigone was thickened, the ligamentum 
interuretericum was hypertrophied and slightly 
elevated. At either corner of the trigone, there was 
a shallow pouch or beginning diverticulum, at the 
bottom of which on each side was situated the 
ureteral orifice. When the ureter functionated the 
orifice was seen to contract and rise from this 
shallow diverticulum, immediately receding upon 


the cessation of the contraction. The cystoscope 
could be drawn into the posterior urethra and the 
verumontanum could be seen. 

The cysto-ureterogram (Fig. 12) shows the blad- 
der shadow to be somewhat pyriform in outline. 
The thorium solution has escaped into the ureters 
due to the dilatation of the ureteral orifices. The 
margin of the bladder shadow is markedly irregu- 
lar, due to trabeculation. The internal sphincter 
is dilated, some of the thorium solution having 
escaped into the prostatic urethra giving a funnel- 
shaped shadow. The shadows of the ureters show 
them to be markedly dilated, and there is also a 
kinking of the right ureter. 

CasE g. General paresis. Wassermann (blood 
and spinal fluid) positive. Hesitancy and fre- 
quency. Residual urine 1550 cubic centimeters. 
Diminution in tone but not complete relaxation of 
internal sphincter. 

C. L., age 33. This patient had had general 
symptoms for two years. He had had hesitancy and 
frequency of urination for the past six weeks. The 
blood and spinal fluid Wassermanns were positive. 
The globulin tests were positive. The spinal fluid 
cell count was 26 per cubic millimeter. The rectal 
examination showed the anal sphincter to be of good 
tone. The prostate was not enlarged. 

On cystoscopic examination 1550 cubic centi- 
meters residual urine was found. The bladder 
wall showed slight trabeculation at the vertex and 
in the region of the ureteral orifices. The trigone 
was atrophic, the ureteral ridges were less promi- 
nent than usual. The ureteral orifices were sunker 
and did not contract on functionating. The pros- 
tate was not intravesically hypertrophied. The 
tonicity of the internal sphincter was impaired. The 
cystoscope could be drawn into the posterior 
urethra and the verumontanum plainly seen. No 
thickening of the median portion of the prostate 
or trigone was made out. 

The cystogram (Fig. 13) shows an enormously 
dilated bladder which is ovoid in shape. There is 
slight irregularity of the margin of the shadow 
superiorly and on the left lateral wall due to tra- 
beculation. ,; The internal sphincter is closed, no 
bismuth suspension having escaped into the poste- 
rior urethra. 

This case shows that an enormous dilatation of 
the bladder can take place without incontinence 
and relaxation of the internal sphincter. 


SUMMARY 


The chief changes in the bladder due to 
lesions of the central nervous system consist 
in diminution in the tone of its musculature 
and that of the internal vesical sphincter. As 
a result of such loss of tonicity, there is often 
a gradual accumulation of residual urine and 
in some instances a dilatation of the bladder. 
Incontinence occurs in a large majority of 
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the cases. Where this exists there is a dilata- 
tion of the internal vesical sphincter and a 
funnel-shaped posterior urethra which is 
readily demonstrated cystoscopically and 
radiographically. The incontinence may be 
a true paradoxical incontinence due to the 
gradual accumulation of residual urine and 
overdistention of the bladder, or it may be 
due directly to a relaxation of the internal 
vesical sphincter and the neighboring urethral 
muscles. In this latter type there is usually 
no residual urine present. The trabeculation 
of the bladder wall, although generally 
present, seems to be rather inconstant in its 
distribution. The trigone is usually found to 
be atrophic. The cystoscope as a rule can be 
drawn into the posterior urethra and the 
verumontanum and intra-urethral portions 
of the lateral lobes of the prostate easily seen. 

The most effectual form of treatment in 
these cases consists of intravenous and intra- 
spinous therapy combined with dilatations of 
the urethra. This has been carried out in 21 
cases, when the lesion of the central nervous 
system was due to syphilis. Incontinence 
occurred in twelve of the cases; in 5 there was 
entire relief, in 6 marked improvement, and 
1 remained the same. There was difficulty 
of urination in 7 cases, which cleared up 
entirely in 5 and was markedly improved in 
2. Frequency of urination occurred in 5 
cases, being entirely relieved in 3 and made 
much better in 2. In 10 of the cases lightning 
pains formed the predominant symptom; 
under treatment, this disappeared entirely in 

2 were markedly benefited, and 1 showed no 
improvement. Of the 6 cases having marked 
ataxia, 3 showed some improvement and 3 
remained the same. 

Of the 21 cases, 16 gave a history of previous 
syphilitic infection, 7 had a positive blood Was- 
sermann on admission and in 14 the blood 
Wassermann was negative. The spinal fluid 
Wassermann was positive in 20 of the cases 
on admission, and in g is negative at the 
present time. There has been a decrease in 
cell count in 8 cases. In 9 cases the globulin 
has remained positive; in 4 it has become 
negative; in 3 it is doubtful. (Both Ross- 
Jones and Pandy tests were used.) The gold 
chloride changed from a luetic curve to a 
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negative one in 5 cases; from a paretic curve 
to a negative one in 1 case; remained the same 
in 8 cases; changed from a luetic to a paretic 
curve in one instance and from a paretic to a 
luetic in another and was not done in 4 cases. 

Nineteen of the cases had intraspinous 
treatment, in 7 of these it was combined 
with intravenous therapy and in 8 with 
dilatations of the urethra. In 1 case intra- 
venous treatment alone was given. 

From these observations it is seen that the 
majority of these patients have been benefited 
very markedly, if not entirely relieved, by 
this form of treatment, the improvement 
in many instances being not only shown 
clinically but also serologically. 

I wish to thank Dr. Hugh H. Young, Clin- 
ical Professor of Urology, for having sug- 
gested this study, and Dr. C. A. Waters, of 
the Department of Roentgenology, for his 
valuable assistance in the radiographic work. 

I desire also to express my appreciation to 
Dr. H. M. Thomas, Clinical Professor of 
Neurology, Dr. Adolph Meyer, Professor of 
Psychiatry and Dr. T. C. Janeway, Professor 
of Medicine, for their kindnesses in placing 
additional clinical material for this study at 
my disposal. 
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EARLY DIAGNOSIS OF RENAL TUMOR 


WITH THE REPORT OF 5 CASES AND THE DEMONSTRATION OF SEVERAL PYELOGRAMS ILLUSTRATIVE 
OF THE DiFFICULTY! 


By FRANK HINMAN, M.D., San FRANcIsco 
Instructor in Urology, University of California Medical School; Urologist, University Hospital 


HE effort in every cancer problem is to 
make a diagnosis early enough to offer 
an opportunity of clean, complete re- 
moval. The application of this principle 
in the treatment of breast and uterine cancer 
has resulted in a creditable increase of cures. 
These diseases give early symptomatic mani- 
festations and, as a result of wide educational 
propaganda, women realize the danger of 
delay and come for diagnosis and treatment 
at the onset of the symptoms. The fact that 
the first metastases occur along the lymphatics 
still gives those who fail to come in the pre- 
cancerous stage the chance of cure by radical 
removal of the tumorand this primary lymph- 
zone. In malignant disease of the kidney, 
conditions are different. Clinical manifes- 
tations are very erratic. No precancerous 
or early symptoms are known. Death may 
result without any clinical evidence of renal 
involvement. Seventy-two per cent of the 
cases of A. O. J. Kelley’s (1) pathologic study 
(1895), came to autopsy undiagnosed, and yet, 
all but 2 of these had advanced lung or liver 
metastasis. Kroenlein (2), ten years ago, 
confessed his inability, because of insufficient 
signs or symptoms, to make an early diagnosis 
in even 1 of his 20 cases. Another contrast is 
in the mode of metastasis. The lymphatic 
route is one of the least frequented. Long 
before the primary renal lymph-zones along 
the aorta have become involved, the renal 
vein may have carried tumor-cells to the 
lungs, liver, bones, or any part of the body. 
Implantations into neighboring organs in the 
peritoneal cavity or along the urinary tract 
(Barney, 3; Swan, 4; Garceau, 5), may 
have occurred.2,- Any such mode of extension 
nullifies the value of wide lymphatic dissec- 
tions, as enthusiastically advocated ten years 
2 Kuester’s (7) analysis of 418 cases of metastasis shows the lymphatic 
glands involved only 68 times, or in 13.8 per cent; lungs, 92; liver, 77; 
second kidney, 42; bones, 23; pleura, 22; abdominz al wall, 19; suprarenal, 
14; brain, 10; bladder, 6, etc. 


Garceau in an analysis of 176 cases of hypernephroma found bone 
metastasis most frequently, with lung next and regional glands third. 


ago by Gregoire (6). Surgeons cannot cure 
renal tumor in the face of generalized metas- 
tases, and, so long as surgery remains the only 
cure, improvement in the late surgical results 
will depend upon an accurate diagnosis be- 
fore metastasis more than upon any radical 
operative technique after.* A glance at 
the mortality reports (Table I) will empha- 
size the difficulty in making an early diagno- 
sis. The average of four observers gives a 
five year cure of only 8.2 per cent, a mortality 
of over go per cent. Moreover, a five year 
time-limit for cure does not give the true mor- 
tality. Many cases have died of metastasis more 
than six years after operation. Kroenlein 
reports a case which lived twelve years after 
operation before death from metastasis. 
A comparison with the results in the treat- 
ment of cancer, in which early diagnosis and 
radical surgery are possible, is striking. 
Judd reports a five year cure in 39.8 per cent 
for cancer of the breast, and Wertheim, 42.4 
per cent for cancer of the uterus. 

The various histological forms of malignant 
tumors of the kidney parenchyma do not, as 
a rule, permit of clinical differentiation. 
Furthermore, tumors of the kidney pelvis, 
perireneal tumors and cystic formations of the 
kidney‘ may give similar clinical and urologi- 
cal pictures. There are a few facts of differ- 
entiation between the four groups: peren- 
chymal, perirenal, pelvic and cystic. The 
present consideration of early diagnosis 
will be confined to malignant tumors of the 
kidney parenchyma in the adult. Of Kues- 
ter’s (7) 307 cases, 261, or 70 per cent were 
parenchymal tumors; hypernephroma, about 
70 per cent,sarcoma and carcinoma about 20 
per cent, and the remainder, adenoma and 


3It is not intended to condemn the radical operations (Gregoire). 
Every kidney tumor should be removed, if possible, inside its perirenal 
capsule (Gerota, Zuckerkandl), and all regional gla ands should be cleanly 
removed. 

4Pelvic: papilloma, papillary epithelioma, carcinoma, sarcoma. 
Perirenal: (tumors of kidney capsules) mixed, sarcoma, lipoma, fibroma, 
myxoma, Cystic: dermoid, retention, serous, polycystic. 


1 Read in the “Symposium on Tumors of the Kidney,” at the Meeting of the California State Medical Society, April ro, r916. 
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embryoma. About 6 per cent of all renal 
tumors are benign (Keen). 

The diagnostic problem contains three 
parts for consideration: the clinical symptoms 
and signs, the findings of an urological exam- 
ination, and the correlation of the clinical 
and the urological findings. The signs and 
symptoms remain, as formerly, the principal 
factor in the diagnosis but are rarely pathog- 
nomonic. The urological findings, unless 
verified by clinical facts, cannot in themselves 
make a positive diagnosis. Their greatest 
value is in differential diagnosis and in the 
identification of clinical facts. The correla- 
tion of all clinical and urological evidence may 
make a positive diagnosis and will at least 
give the foundation of safety otherwise im- 
possible. 

Clinical evidence. About one-third of the 
cases reported in the literature (see Table I) 
have had, when they came to operation, all 
three of the so-called cardinal symptoms of 
renal tumor: hematuria, pain, and tumor. 
It would be interesting to know the late re- 
sults of nephrectomy in this group with com- 
plete symptoms, as compared to that in which 
only one of the triad was present. Diagnosis 
based upon complete symptoms cannot be 
considered an early diagnosis. An early diag- 
nosis implies one which precedes metastasis, 
of which the duration or completeness of 
symptoms is a very unreliable index.! 
Cases are on record with symptoms ten to 
fifteen years before that have remained well 
after operation. Cases with symptoms of a few 
months’ duration at the time of operation 
have died of metastasis, and other cases have 
been known to succumb with kidney carcino- 
matosis without having had any of the 
classical symptoms. Case 5 died seven 
months after the first and only attack of 
hematuria. In general the probability of the 
onset of metastasis increases with the dura- 
tion of symptoms. Identification of symptoms 
in the very beginning will constitute, there- 
fore, in the light of our present knowledge, an 
early diagnosis. 

An analysis of the records of several reliable 
observers is given in Table I. Hematuria 


1Carcinoma and sarcoma metastasize more rapidly than hyper- 
nephroma. 
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varies as an initial symptom, from 70 per cent 
in Israel’s (8) 66 cases, to 21.4 per cent in the 
32 cases of Albrecht (9), and gives an average 
incidence, as the onset symptom, of 42 percent, 
or in 301 of the total-of 709 cases of eight dif- 
ferent surgeons. Pain is the initial symptom 
in 204 of 643 cases, or 32 per cent; and tumor 
is the initial symptom in 113 of 611 cases, or 
18.5 per cent. It is the exception for a case 
to come to operation before it has developed 
more than one of these symptoms. Hamatu- 
ria remained the only symptom in 14 of 209 
cases, or 6.6 per cent; pain, in 24 of 157, or 14 
percent; and tumor in 17 of 209, or 8.1 percent 
These facts indicate the lost opportunity in 
making an early diagnosis. At the time of 
operation, presumably of diagnosis also, less 
than 1to per cent had one symptom only, 
while in 42 per cent hematuria had been the 
initial symptom, in 32 per cent, pain, and 
in 18.5 per cent tumor. More than one 
symptom is uncommon at the onset. Pain 
and tumor were noted first in only six of 
Barney’s 74 cases, pain and hematuria in 
six also, and hematuria and tumor in only 
one case. According to Hendon (10), 90 per 
cent of hypernephroma cases show hematuria 
before the tumor can be palpated, and he cites 
a case with ureteral coagula appearing some 
ten years before the tumor. Denaclara (11) 
notes the significant observation that in only 
one of 146 cases of hematuria in renal neo- 
plasm (409 case reports analyzed) did the 
attack last as long as 14 days, a fact of some 
clinical importance in differentiating other 
heematurias. 

The accurate identification of initial 
symptoms is difficult. ‘The two most frequent 
of these, hematuria and pain, are common 
occurrences from other causes. Furthermore, 
a surprisingly large number of cases have 
their first intimation of trouble through grad- 
ually developing weakness and loss of weight, 
clearly an initial symptom which promises 
little for early diagnosis. Nine per cent of 
Willan’s (12), 20 per cent of Squier’s (13), 
and 15 per cent of Kroenlein’s (2) cases had 
cachexia as the onset symptom. Metas- 
tasis, vomiting (as in Case 1), varicocele or a 
caput meduse, swelling of the legs or even 
uremia (Weber, 14) may be the first distur- 
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bance. Nevertheless, an early identification 
of hematuria, of abdominal and lumbar pain, 
and of abdominal tumor, which are more 
likely to be early, remains the logical solution 
of the problem of early diagnosis. An uro- 
logical examination is here invaluable. 

Urological evidence. The catheterization of 
ureters and a report of the findings of the two 
separate urines does not constitute an uro- 
logical examination. Such an abbreviated ex- 
amination, a request for which almost every 
urologist has experienced, will almost invariab- 
ly fail in furnishing the facts of differentiation 
which are its chief value. Three precystoscopic 
procedures are of vital importance to a satis- 
factory study: complete urinary findings; 
X-ray exploration of kidneys, ureters, and the 
bladder; and, an estimation of total renal 
function. The urine for examination should 
be bladder urine free of contamination and 
may be obtained by having the patient void 
in three sterile glasses, the third glass being 
used; or better, particularly in women or 
where cultures are to be made, by catheteri- 
zation of the bladder. The determination 
of macroscopic or microscopic blood before 
any form of urethral instrumentation bears 
a considerable value. Albumin, pus, casts, 
or blood were found in 61 of Barney’s 74 and 
in 39 of Pleschner’s (15) 41 cases. Ten only of 
the 74 had normal urines. The amount and 
character of pus and the absence or presence, 
and their type, of organisms, has precysto- 
scopic significance. Sterile pus signifies tuber- 
culosis in the majority of cases, but may 
accompany stone, gonorrhoea, or tumor ne- 
crosis. 

The X-ray exploration is seldom of much 
value in identification of tumor unless asso- 
ciated with pyelography. But plain skia- 
grams may show shadows in the kidney 
region or line of the ureter, in order to identify 
which, particular procedures will be used in 
the cystoscopic examination which otherwise 
might be neglected. The finding of stone 
in the kidney does not eliminate the possibil- 
ity of tumor. Noguira (16) reports a hyper- 
nephroma associated with a stone weighing 
400 grams. Coryell (17) has emphasized 
stone as an etiologic factor, finding 9 of 14 
consecutive cancer cases at the Mayo Clinic 
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associated with stone, illustrative of changes, 
through inflammatory irritation to hyper- 
plastic, and hyperplastic to neoplastic. In 
Case 3, on the contrary, stones were shown by 
X-ray on the opposite side, and a very much 
injured kidney containing multiple stones 
with a unipolar sarcoma of the other kidney 
found after death from uremia. ‘The X-ray 
may show differences in size of kidney shad- 
ows and has a considerable value in locating 
bone and lung metastasis. 

The estimation of total renal function has 
a two-fold value. It may indicate a bilateral 
lesion, and will control possible errors due to 
inhibition of function at the time of the sepa- 
rate functional study of the two kidneys. 
For this estimation phenolsulphonephthalein 
is incomparable. It is the only test which 
gives absolute values. In certain cases one 
of the retention tests, such as blood urea or 
blood nitrogen, will add additional informa- 
tion of total renal capacity. The total func- 
tional estimation performed precystoscop- 
ically acts as a control of inhibition, which not 
infrequently occurs upon ureteral catheteri- 
zation, by indicating what the half-hour 
output of the twokidneysshould be. Any figure 
below this, in conjunction with a knowledge 
of the continued patency of the catheters and 
relative flow on each side, particularly if there 
has been no leakage about either catheter, 
will influence the interpretation of the 
findings. 

The cystoscopic examination should be 
undertaken with the object of obtaining 
complete information. All possible causes 
for the signs or symptoms must be tested. 
The conduct of the examination will depend 
on the indication of precystoscopic findings 
and of facts picked up as the examination 
proceeds. A complete kidney examination, 
preceded as just stated, comprises the follow- 
ing steps: 

1. The determination of the amount of 
bladder residual and bladder capacity. 

2. The inspection of bladder, of bladder 
neck, and of both ureteral orifices. 

3. The collection of separate urines with- 
out trauma, for the determination of the 
presence of renal or ureteral blood. 

4. The passage of wax-tipped catheters. 


5. The ureteral catheterization, including: 

A. Collection of separate specimens for 
chemical, microscopic and bacteriologic ex- 
amination and for animal inoculation. 

B. Measurement of the capacity of the 
two kidney pelves and the identification in 
character and location of the renal pain pro- 
duced upon overdistention of the renal pelvis 
with the clinical pain which the patient has 
experienced. 

C. Separate functional study with phenol- 
sulphonephthalein, given intravenously and 
controlled for inhibition of function and for 
catheter leakage. 

6. Ureteropyelography. 

It will not be possible or necessary to ana- 
lyze each of these steps. The nature of the 
information to be gained by each one is 
evident. It is possible to do each in the order 
outlined through the one cystoscope at the 
one and the same examination. If the rub- 
ber sheath and wax-tipped catheters are pre- 
viously prepared very little more time is 
added to the ordinary ureteral catheteriza- 
tion, and the need of a second examination, 
which some patients refuse, may be avoided. 

The third step, so far as known, is new. 
No technique, for use in the male, has ever 
been described for obtaining urine from the 
separate ureters without trauma and the 
resultant presence of red blood-cells. Kelley 
has noted the value of this procedure in con- 
nection with the use, in the female, of his 
open-air endoscope, the end of which may be 
placed over the ureteral orifice and the urine 
collected through it uncontaminated with the 
bladder contents and without trauma to the 
ureter or its orifice. In those cases where 
there is slight bleeding from one kidney, the 
source of the blood cannot always be deter- 
mined by inspection of the ureteral orifice and 
this determination is frequently difficult, even 
when bleeding is profuse. The insertion of a 
catheter into the ureter almost invariably sets 
up bleeding which may be considerable. The 
presence of blood, therefore, after ureteral 
catheterization has no diagnostic significance. 
To eliminate this difficulty and error, the 
following procedure has been used several 
times recently with success: A rubber sheath, 
longer, but otherwise similar to that used for 
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the passage of a wax-tipped catheter (18), is 
used through the operating telescope (Brown- 
Burger). Inside of the rubber sheath a ure- 
teral catheter, which tightly fills it, is insert- 
ed to within a few millimeters of the end, 
and this catheter is in turn plugged with a wire 
stylet. After passing the cystoscope and 
observing the ureteral orifice, if there is doubt 
of renal hemorrhage and red blood-cells have 
been previously found in the bladder urine, 
the rubber sheath, plugged with the catheter 
and stylet, may be inserted and its inner end 
accurately placed over the ureteral orifice 
(Fig.1). Anassistant then removes the stylet. 
That the sheath is properly placed over 
the ureter must be continuously observed 
through the instrument and will also be shown 
by the intermittent flow from it. After col- 
lecting one or more specimens on a slide for 
immediate examination, or in a test tube, the 
sheath is raised from the ureter and a speci- 
men of the irrigating fluid collected for com- 
parison and control. The procedure, of 
course, is not indicated in the cases either of 
negative bladder urine or of cystoscopic iden- 
tification of renal bleeding. 

The urological facts indicative of tumor, 
which the several steps of the above exami- 
nation may disclose, are: 

Source of hematuria as renal; reproduction 
of the pain observed clinically; demonstration 
of disturbance in function; demonstration, by 
pyelography, of deformity of the renal pelvis 
and identification of the tumor mass with the 
pyelogram. Calculus, tuberculosis, hydrone- 
phrosis, many congenital renal malformations 
and so-called essential hematuria may give 
bleeding without infection, as usually occurs 
with tumor. Furthermore, too much re- 
liance upon the identification of small amounts 
of blood is unwarranted. It may come from 
the opposite healthy but congested hypertro- 
phied kidney (Rovsing). Practically all of 
the infectious diseases may be associated with 
hemorrhage. Renal pain is dual in character, 
the excruciating renal colic which radiates 
and the dull or sharp, more continuous fixed 
ache. Movable kidney, ureteral kinks, idio- 
pathic nephralgia from capsular adhesions or 
contractions, etc., extrarenal or extra-ureteral 
compressions in addition to all of the other 
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renal diseases may cause abdominal pain. 
Disturbances in the gall-bladder, stomach, in- 
testines, appendix, pelvis, and other organs 
give referred pains which may simulate renal 
pain. Appendectomy is a common treat- 
ment for nephroptosis. Unfortunately, for 
diagnosis, pain is not always referred to the 
affected kidney.! In a recent personal case 
the patient’s only complaint was of pain 
on the opposite healthy side, and, peculiarly 
likewise, overdistention of the pelvis of the 
diseased kidney reproduced this pain on the 
healthy side. Marked overdistention caused 
a late colic on the diseased side, never be- 
fore experienced. Overdistention of the 
healthy pelvis produced pain confusingly 
indistinguishable from that suffered. Re- 
production of pain upon overdistention must, 
therefore, be analyzed critically. 

Reduction of function, bilateral or unilateral, 
occurs with many different conditions. The 
value of a functional study in any case is em- 
pirical and proportional to the care and ac- 
curacy used in its execution and control. 
However, 39 of the 80 cases of tumor analyzed 
by Pleschner had separate functional study 
and all 39 showed a loss of function on the 
affected side. Deformities of the renal pelvis 
are difficult of interpretation. Certain errors 
in technique, as partial distention uneven 
dilution with pelvic residual, etc., extrarenal 
compression or temporary pelvic spasms and 
contractions (Case 15), and many other 
causes, may produce distortions of the 
pelvic outline which simulate tumor deform- 
ity. Errors in the identification of the tumor 
found on examination with the position of the 
pyelogram may arise from overlying or closely 
associated tumor compressing the kidney, but 
being unrelated (Case 14). In consequence, 
each urological fact must in turn be analyzed 
with reference to other causes than tumor. 
If all other causes than tumor for the signs 
and symptoms prove negative clinically, and, 
if all other causes than tumor for the facts 
picked up by urological examination have 
been excluded, a diagnosis may then be made. 
Completely negative urological findings will 
go far to discredit rather positive clinical ones, 


1 In 6 per cent of Braasch’s 251 stone cases, pain was referred to the 
healthy side. 
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so that a careful analysis of complete clinical 
and urological facts is essential. 

The correlation of the combined findings 
pertains to four clinical groups of cases: 

1. Cases with complete classical signs and 
symptoms, which would alone render the 
diagnosis reasonably safe. 

2. Cases with hematuria alone; with ab- 
dominal pain alone, or with hematuria and 
abdominal pain. 

3. Cases with abdominal tumor the promi- 
nent sign. 

4. Cases clinically indefinite, in which the 
urological findings are suggestive. 

Five cases of tumor which have been seen 
in the last two years illustrate some of the 
above points in diagnosis. With one excep- 
tion (Case 5), they all fall in group 1, 
cases with complete symptoms. A diagnosis 
in such a late stage is not an early diagnosis. 
None of these 5 cases are cured; 3 are dead; 
2 living, inoperable. It is not possible, there- 
fore, to illustrate with these cases the advan- 
tages of a clinical and urological correlation as 
advocated in the substance of the paper for 
early diagnosis of renal tumor. Other condi- 
tions in which the questions of kidney tumor 
arose are briefly outlined by way of illustrating 
the value of such a complete correlation. 
These other cases are of particular interest 
relative to the interpretation of their respec- 
tive pelvic outlines; inasmuch as pelvic deform- 
ity is the most positive urological evidence 
of tumor. 


GROUP I. COMPLETE SYMPTOMS 

CasE 1. No. 8766, U.C.H., male, age 50. On- 
set five to six years ago with morning vomiting 
which has persisted more or less irregularly up to the 
present. ‘Two years ago had an attack of pain in 
the lower abdomen which was dull in character and 
disappeared completely after two or three weeks. 
Six months ago he noticed that the hands were swol- 
len and somewhat painful. Four months ago pain 
in the lower abdomen recurred and radiated to the 
back. The first attack of hematuria was two weeks 
ago. Inthe last two months he has lost forty-three 
pounds in weight. Examination reveals a large tu- 
mor in the right lumbar region. Clinical diagnosis of 
hypernephroma of the kidney was made and at opera- 
tion a large inoperable tumor of the right kidney 
found. Autopsy showed a sarcoma of the upper 
half of the right kidney with metastasis to the liver, 
pancreas, and retroperitoneal and mediastinal 
lymph-glands. 
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Note — This report illustrates the great difficulty in 
early diagnosis because of the absence of leading symptoms. 
Periodic vomiting or indefinite pain in the lower abdomen 
would not put the kidney under suspicion and the symp- 
toms which would, such as pain in the back and hematuria, 
rd appeared after the tumor was palpable and inoper- 
able. 

CASE 2. No. 9261, U. C. H., female, age 60. On- 
set three years ago with sense of fullness and dis- 
comfort in the right lumbar region. At this time 
the mass was palpable and has gradually increased in 
size with an increase in frequency and severity of 
abdominal cramps and a gradually developing weak- 
ness and emaciation. Six months ago first noticed 
blood in the urine, which at the time was quite pro- 
fuse and lasted about fourteen days. There has 
been no bleeding since. 

Urological examination, Apri!, 1916. Plain X-ray 
negative. Urine: afew leukocytes, a few red blood- 
cells, no casts, no organisms, trace of albumin, no 
sugar. Specific gravity, 1018. Total phthalein test 
intralumbar, 45 per cent in two hours and ten 
minutes. 

Cystoscopy. Bladder, negative. Urine collected 
from the right ureter through rubber sheath shows 
few red blood-cells and an occasional white blood- 
corpuscle, that from the left, negative. 

Ureteral catheterization, right. A few polymor- 
phonuclear leukocytes, a few epithelial cells, no 
casts, many red blood-corpuscles, no organisms. 

Left. No pus, a few epithelial cells and a few 
red blood-corpuscles. 

Pelvic capacity, right, 12 cubic centimeters (re- 
produced pain in right lumbar region); left, 8 cubic 
centimeters (pain never before experienced). 

Separate function (phthalein intravenously), 
right, 4 minutes; left 3 14 minutes. 

First 15 minutes output, right, 26 cubic centi- 
meters, 4 per cent; left, 40 cubic centimeters, 19 
per cent. 

Second 15 minutes output, right 14 cubic centi- 
meters 3 per cent; left, 35 cubic centimeters 9 per 
cent. 

Bladder catheterized and no phthalein found in 
contents at the end of thirty minute period. 

Ureteropyelography. Marked elongation and de- 
formity of right renal pelvis, left normal (Fig. 2). 

Norte —In this case the clinical evidence (pain, haema- 
turia, tumor, emaciation and cachexia) makes the diag- 
nosis probably certain but, correlated with the definite 
urological evidence (right renal bleeding, reproduction of 
right renal pain, reduction of function, identification of 
tumor and pelvic deformity), the diagnosis becomes ab- 
solutely certain. Patient refused operation, still living. 

CASE 3. No.9272, U. C. H., male, age 43. Onset 
two months ago with dull steady pain in the left 
back. Has never noticed blood in the urine. On 
examination a large mass is felt high in the left flank 
behind the splenic flexure of the colon. The right 
side is negative. X-ray shows two stone shadows 
in the right kidney region and an enlarged kidney. 

Cystoscopic examination, May 25, 1915, shows the 
left kidney to be functionless and only a few drops 
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of pus obtained from it. From the right (the side 
with stones) fair function and apparently normal 
urine obtained. 

Autopsy. Carcinoma of the left kidney and left 
perinephritic abscess; hydronephrosis and nephro- 
lithiasis of the right side. 

Note — This report shows the extent of renal damage 
that may take place before the onset of symptoms. ‘The 
pressure of stones in the opposite non-malignant kidney 
and their absence on the tumor side, is of interest in view 
of the reputed causative influence of stones in malignancy. 

CASE 4. No. o1, P. C., male, age 60, referred by 
Dr. H. C. Moffitt, with diagnosis of polycystic 
kidney. In 1900 had first severe attack of pain in 
the left hypochondrium which recurred ten years 
later and had been occasionally felt since then. This 
pain has never been severe enough to demand 
opiates; never radiates; never accompanied by uri- 
nary disturbances. A mass has been noted in the left 
side since 1910 which last year presented an irregular 
surface. A mass has recently become palpable in 
the opposite right flank. For the past ten years 
there have been varying periods of urinary frequency. 
At present, the patient urinates three to four times 
at night but has no difficulty, burning or dribbling. 
Two weeks ago had a rather severe attack of left- 
sided pain followed in two days by blood in the 
urine, the first attack of hamaturia. 

Examination shows a beginning prostatic hyper- 
trophy, small residual. Blood pressure, 160 to 180. 

Total phthalein test in January, 1914, 42 per cent 
in two hours and ten minutes. On August 27, 1915, 
38 per cent in the same time. Plain X-ray, nega- 
tive, except for enlarged kidney shadows. Bladder 
urine has been negative until the last two weeks 
when it has shown red blood-cells, microscopically. 

Functional study. Urine from the right side is 
pale as compared to rather highly colored urine from 
the left. Injection of 6 cubic centimeters on the 
right side causes pain deep in the right back, never 
before experienced. Injection of over 20 cubic 
centimeters on the left causes no sensation in the 
back. Specimens of each side, negative, micro- 
scopically, except for occasional leukocyte found on 
the left. 

Total phthalein test, right, 4 minutes; left 7 
minutes. First 15 minutes output; right 52 cubic 
centimeters, 22 14 per cent; left, 66 cubic centi- 
meters, 5 percent. Second 15 minutes output, right, 
56 cubic centimeters, 10 per cent; left, 54 cubic centi- 
meters, 5 per cent. 

-atient taken to the X-ray room and double ure- 
teropyelogram taken (Fig. 3). 

Note — The clinical evidence in this case indicating 
polycystic kidney receives definite confirmation in the 
urological study. The ‘“‘spider-leg” pyelogram is typical. 


GROUP II. HAMATURIA, PAIN, OR BOTH 

CAsE 5. No. 238, P. C., male, age 42. First 
noticed sensation of heaviness in the bladder in 
1912, which caused a frequent desire to urinate. 
Careful examination of the urine at this time was 
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Fig. 1. End of cystoscope in bladder manikin showing 
rubber sheath applied to ureteral orifice. 


negative. These symptoms lasted for three or four 
months and completely disappeared. In June, 
1915, there was a recurrence of heaviness in the blad- 
der and possible appearance of blood in the urine. 
On October 27, 1915, patient definitely noticed the 
passage of three or four blood-clots at the beginning 
of urination and, two hours later, suffered for two 
hours severe pain in the lower abdomen. 

Physical examination, negative. Neither kidney 
palpable. There has been some loss in weight and 
the patient appears somewhat emaciated. 

X-ray examination, negative. 

Total phthalein test, 64 per cent in two hours 
and ten minutes. 

Urine shows, microscopically, a few red blood- 
cells, no pus-cells, no organisms. 

Examination for tubercle bacilli, negative, and a 
guinea pig inoculation negative, six weeks later. 

Cystoscopic examination (1916). Bladder nega- 
tive; ureteral orifices negative. No renal bleed- 
ing. Both ureters catheterized. Cultures of speci- 
mens negative. 

Functional test unsatisfactory because of marked 
inhibition of function on the right side, appeared 
on the left in less than four minutes. Ureteropyelo- 
gram not taken. Examination not repeated be- 
cause of objections of patient who very soon after- 
ward left San Francisco. The case has been follow- 
ed, however, and in three to four months developed 
a large palpable tumor in the right side; became 
cachectic and unable to stand an operation. 

Autopsy, May 4, 1916: Right kidney and supra- 
renal fused forming a tumor mass the size of a 
year-old child’s head, consisting of tumor tissue 
surrounding the lower pole but apparently normal 
kidney cortex. Tumor white with brownish, 
greenish, and yellowish spots and streaks with cen- 
tral necrosis. Metastatic tumors in the left lobe 
of the liver and the lungs, one on the left heart and 
one on the left suprarenal and a few in the left 
kidney. 

Notre — The unusual onset symptom, bladder discom- 
fort and urinary frequency, gave no indication of the renal 
tumor. Urine was negative except for the one attack of 
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Fig. 2. 

Kig. 2. Case 2. Renal tumor. Marked distortion of 
pelvis and calyces. (Compare with opposite pyelogram of 
the healthy kidney—tricalyx.) “Ihe pelvis is clongated 
and constricted by the pushing in of the tumor mass at x. 
The lower major calyx a is almost obliterated, the middle 
one b following the pelvic retraction is displaced upward at 
base, the upper c is constricted and nodular. Minor caly- 
ces, plainly seen on opposite side, are indistinguishable. 


hematuria. Unfortunately, a pyelogram was not made 
at the time of the cystoscopic examination as this might 
have made the diagnosis. ‘The hematuria of short dura- 
tion and infrequent occurrence is significant in this case 
(Compare Cases 6, 10, and 11). And the importance of 
obtaining as complete information as possible at one cys- 
toscopic examination is emphasized by the incomplete- 
ness of the one and the patient’s refusal to allow asecond. 


CasE 6. No. 122, P. C., male, age 60. Essential 
hematuria (referred by Dr. H. C. Moffitt). Per- 
fectly well up to two months ago when after heavy 


Fig. 3. 

Fig. 3. Case 4. Polycystic kidney, bizarre distortion 
of pelvis and calyces, the original type of which is now un- 
recognizable. The ureter is displaced in a wide sweeping 
curve. ‘The pelvis is angularly misshapen. The calyces 
have long narrow necks (“spider leg’’) connecting with 
many irregular sac-like dilatations ¢ distally. ‘The rod- 
shaped offshoots (6 or 7) with their bulbous ends indicate 
cystic degeneration. 


work (gold miner) noticed blood in the urine. 
Hematuria has persisted except for occasional pe- 
riods of twenty-four hours when the urine would be 
almost clear. No loss of weight, no pain. Blood- 
pressure 145. Right kidney barely palpable; not 
tender or irregular. Cystoscopic examination and 
functional study, negative. Guinea pig inocula- 
tion negative. Urine negative except for red blood- 
cells. 

Hmaturia stopped after lavage of the kidney 
pelvis with adrenalin solution (1:2000). Patient 





Fig. 4. 
Fig. 4. Case 6. Normal pelves with minor calyces 
clearly outlined and connecting directly to the pelvis with- 


out any definite division into major calyces. (Kidney 
probably lobulated.) 
Fig. 5. Case 7. Nephroptosis with infection. Pelvis 


dilated. Minor calyces indistinguishable. 
blunted and irregular as result of infection. 


Major calyces 


Fig. 5. 


Vig. 6. 


lig. 6. Case 8. Renal tuberculosis. Marked dilata- 
tion of the ureter and pelvis. Extensive cystic degener- 
ation of renal parenchyma which by its symmetry (com- 
pare polycystic kidney Fig. 3) and the character of the 
urine (which on examination was found to contain pus 
and tubercle bacilli) is indicated as inflammatory in 
origin. (See Fig. 7.) 
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Fig. 7. Fig. 8. 

Fig. 7. Case 9. Grape-cluster pyelogram (similar to 
Fig. 6) typical of caseocavernous renal tuberculosis. Note 
marked ureteral dilatation in its iliac portion. 

Fig. 8. Case 11. Pyvelonephritis with multiple abscesses. 
Ureter is dilated and nodular. Calyces are retracted and 
irregularly blunted. No evidence in pyelogram of abscess 
formation. 

Fig. 9. Case 12. Renal hypertrophy. No infection. 


returned home and after heavy lifting, hamaturia 
recurred. Patient returned and double pyelogram 
made, with negative findings (see Fig. 4). Right 
pelvis again irrigated with adrenalin and finally with 
1 per cent silver nitrate. Following the silver 
nitrate injection bleeding ceased and the patient 
returned home on April 28. In a letter, July 17, 
he states that there has been no return of bleeding. 


lig. 9. lig. 10. Fig. 11. 
Bifid pelvis with unusual ramification and branching of 
both major calyces. Minor calyces indistinct.. (Compare 
lig. 8.) Nephrolithiasis with complete destruction of 
opposite kidney. (See Figs. 10 and 11.) 

lig. 10. Normal bifid pelvis. Minor calyces well out- 
lined. (Compare Figs. 9 and rr.) 

lig. 11. Normal bifid pelvis with pronounced branching. 
(Compare Figs. 9 and 10.) 


Notr — The continuous profuse bleeding in this case 
contrasts markedly with the slight haemorrhage of Cases 
2 and 5. The normal pyelogram gives a welcome assu- 
rance of the absence of neoplasm. 

CasE 7. No. 217, P. C., male, age 40. Stricture 
of the lower end of the ureter. Slight hydro-ureter 
and hydronephrosis. Perfectly well until Thursday 
night after a fifty-mile automobile ride when he was 





Fig. 12. 
Fig. 12. Case 13. Normal pelvis. The ureter sweeps 
outward over a large inoperable retroperitoneal sarcoma. 
Fig. 13. Case 14. Perirenal abscess, suprarenal and 
retrorenal. Marked compression of pelvis and distortion 
of calyces from perirenal pressure simulating tumor de- 
formity. 


Fig. 13. Fig. 14. 


Fig. 14. Peculiar pyelogram simulating renal tumor 
probably due to pelvic spasm at the time of the injection 
of the thorium nitrate but obtained at a second confir- 
matory examination. Clinical finding of tumor in the 
region of the right kidney which further confuses the diag- 
nosis. Cystoscopic and functional studies negative. 
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Vig. 15. Hyperneophroma of upper pole of right kidney. 
Note the many large capsular blood-vessels. 


awakened at 4 a.m. with severe left-sided renal 
colic, demanding one-half grain of morphine. The 
pain was deep in the left hypochondrium but did not 
radiate. Has never before had a similar pain and 
the pain has not recurred. Physical examination 
negative. Urine negative except for occasional red 
blood-cell. Guinea-pig inoculation negative. 
Plain X-ray negative and wax-tipped catheters 
negative. 

Cystoscopic examination and functional study 
reveals stricture of the ureter about 214 centi- 
meters from the bladder which was with difficulty 
dilated to admit No. 5 and No. 6 catheters. 

Pyelogram shows definite dilatation of the lower 
end of the ureter and a beginning dilatation of the 
pelvis and lower major calyx of the kidney. Pain 
definitely reproduced. ‘Tumor definitely excluded. 
Guinea-pig inoculation negative. Stricture has 
been dilated with complete relief. Gives a history 
of repeated severe attacks of tonsillitis which is the 
probable origin of the stricture (Hunner, 20). 

CasEs8andg. No.10213, U.C.H., No. 148, P.C., 
renal tuberculosis, are of interest in this connection 
with reference to their typical pyelograms (Figs. 6 
and 7). Renal tuberculosis was diagnosed in Case 
8, in whom it was impossible, even upon repeated 
attempts, to catheterize either ureter, by the cysto- 
ureteropyelogram (Fig. 6), which was made by over- 
distending the bladder with the patient in the 
Trendelenberg position, the diseased ureter on the 
left side allowing the injected solution (thorium 
nitrate) to gravitate to the kidney. Diagnosis in 
each case confirmed by nephrectomy. 


GROUP III. TUMOR 

CasE 10. No. 182, P. C., widow, age 59. Neph- 
roptosis, pyonephrosis (referred by Dr. Alvarez). 
Has noticed for more than forty years a mass in the 
lower right abdomen which caused no trouble until 
two weeks ago when she had pain in the right side 
and back, followed two days later by hematuria. 
Complete cystoscopic examination makes the above 
diagnosis. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Pyelogram disclosed the retracted dilated char- 
acter of the pelvic deformity which condition indi- 
cates infection and back pressure rather than 
tumor encroachment. 

CasE 11. No. 10722, U. C. H., male, age 55. 
Unilateral pyelonephritis with multiple abscesses. 
Has had urinary symptoms for several months and 
pus and blood in the urine, and, clinically, suspicion 
of renal tumor is given because of loss of weight, of 
growing emaciation and of the presence of a nodular, 
very hard palpable mass in the region of the kidney. 
Cystoscopy and functional study reveals pyelone- 
phritis. Pyelogram (Fig. 8) gives no suspicion of 
tumor but indicates infection. Nephrectomy, the 
removed kidney showed numerous small abscesses 
which, with the perirenal infiltration caused the 
hard nodulation ‘noted in the clinical examination. 

CasE 12. No. 10203, U. C. H. Nephrolithiasis, 
right; nephrectomy, right; renal hypertrophy, 
left. Is of interest because of the peculiar pyelogram 
(Fig. 9, compare with Fig. 3). 

Case 13. No. 166. P. C. Referred by Dr. J.C. 
Blair, San Jose, for urological examination. Retro- 
peritoneal sarcoma. Young girl, age 19, with a 
tentative diagnosis of hypernephroma, enlarged 
spleen or retroperitoneal sarcoma, presents a large 
palpable mass in the kidney region. Functional 
study gave negative findings and pyelogram (Fig. 12) 
shows the kidney in normal position and with pelvis 
of normal outline. ‘The ureter is seen to be pushed 
to one side by the extrarenal tumor. Operation, 
(Dr. Terry) inoperable retroperitoneal sarcoma. 


GROUP IV. SUSPICIOUS UROLOGICAL FINDINGS 


Case 14. No. 10800, U. C. H. Perirenal ab- 
scess, drainage. The case is of interest because of 
extrarenal compression of the upper pole of the kid- 
ney by the perirenal abscess, as shown in Fig. 13. 
At operation, the abscess was found above and be- 
hind the kidney. Complete recovery. 

CasE 15. No. 9697, U. C. H., female, age 33, 
single. Probable splenic anemia. Admitted Au- 
gust 9, 1915. About one month ago first began to 
notice peculiar whiteness of the skin. Since this 
time has had definite gastro-intestinal symptoms, 
abdominal distentions, sometimes nausea, followed 
by vomiting. ‘There has been some swelling of the 
legs. Never any hematuria. No frequency, no 
pain in either lumbar region. 

Physical examination negative, except for large 
mass in the right flank which presents an edge with 
a round, hard tumor independently movable be- 
neath it. Spleen is palpable. Blood examination 
on admission showed 20 per cent hemoglobin, 
2,760,000 red blood-cells, 7,600 white blood-cells. 
Differential count showed 84 per cent neutrophiles, 
©.4 per cent eosinophiles, 0.4 per cent basophiles, 
lymphocytes, 6.4 per cent large mononuclears and 
no myelocytes. 

Urological examination. Urine negative. Total 
phthalein 45 per cent in two hours. Ureteral cathe- 
terization showed urine from both sides clear and 
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function on both normal. Pelvic capacity of the 
right side was only 4% cubic centimeters and 6 
cubic centimeters of collargol injected by gravity 
through the ureteral catheter produces characteris- 
tic pain but which the patient is positive she has 
never before experienced. Pyelogram (Fig. 14) 
shows three islands of collargol with a streak in the 
ureter below, which picture might be interpreted 
as typical of tumor deformity. To avoid error a 
second pyelogram was made and proved to be iden- 
tical with first. Exploratory operation by Dr. 
Terry. The most probable clinical diagnosis was 
hypernephroma. ‘The evidence for this was two- 
fold. The mass was evidently below the edge of 
the liver and apparently independent of it, and the 
peculiar pyelogram which was obtained upon two 
separate examinations corresponded in position to 
this mass and in its deformity was typical of tumor. 
The complete absence of urinary symptoms, the 
absence of renal pain and the continued absence 
of blood in the urine and the normal renal func- 
tion, all suggested that the tumor was not con- 
nected with the kidney. At the exploratory 
operation, the anterior portion of the liver was seen 
to be bent forward upon the main body of the liver, 
which lay in the flank. This malposition allowed the 
different parts of the liver to move apparently in- 
dependent of each other. The ptosis of the liver held 
up the right kidney so that it could not be palpated 
clinically but there was apparently no evidence of 
pressure on the kidney, which would be the simplest 
explanation of the peculiar pyelogram. Probably 
pelvic spasms which prevented complete distention 
of the pelvis and ureter, occurred at both examina- 
tions to give the distortion. 

CasE 16.1 U.C., No. 11768, J. G., age 38, mar- 
ried. Admitted, July 17, 1916. Complaint: dif- 
ficulty in urination due to blood-clots in the bladder. 

As long as 20 or 22 years ago, patient noticed that 
the urine would be colored slightly red for two or 
three days at a time. This condition would recur 
every two or three months. ‘There was no pain or 
other symptom associated with the appearance of 
blood. Eight years ago patient was seized with 
severe pain in the right lumbar region which radi- 
ated into the right testis and was accompanied with 
marked hematuria. For the next two or three 
years, at intervals of about six months, and lasting 
usually for a few days only, the patient would pass 
numerous blood-clots, often accompanied with 
severe pain in the right lumbar region. During 
the past five years these attacks have occurred every 
three or four months. The patient has been under 
continuous medical supervision for about five years 
and two years ago he had a cystoscopic examination 
which, so far as known to the patient, gave negative 
findings. Upon admission it was not possible to get 
a total phthalein test because of the large amount of 
blood in the urine. Plain X-ray examination at 
this time showed irregular shadows in the region 


1 This case has been seen and operated on since the reading of this 
paper in April, 1916, but is now added for its considerable clinical 
interest, 
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Fig. 16. Sagittal section of tumor (lig.15)shows the nor- 
mal appearing lower pole of the kidney with the pelvis 
completely shut off by tumor encroachment. No bone or 
calcifications (teratoma) to explain shadows found in clini- 
cal X-ray examination. Probably shadows cast by dense 
masses of tumor degeneration, as shown in the center of 
photograph. 


of the right kidney which were suspicious of calci- 
fications due to an old tubercular process. 

Cystoscopic examination, July 19. A_ blood 
stained stream could be seen to spurt from the right 
ureter. Bladder otherwise negative. Both ureters 
easily catheterized. The right side failed to func- 
tion, even after repeated stimulation with sterile 
water injection. It was not possible to inject more 
than three or four cubic centimeters upon the right 
side before the patient would complain of severe 
pain in the right lumbar region, which simulated in 
position and character the pain of which he has suf- 
fered so long. ‘The urine from the left side was nega- 
tive except for a few red blood-cells, microscopic- 
ally and bacteriologically. Phthalein appeared 
on the left side in five minutes; output of ro per cent 
in the first fifteen minutes. Double pyelography 
showed a perfectly normal appearing left pelvis and 
ureter, the major and minor calyces being well de- 
fined and negative, whereas, on the right side, even 
though the solution had been allowed to run by 
gravity until the patient complained rather bitterly 
of pain, no thorium could be seen in the kidney re- 
gion, and the ureter was outlined for only a short 
distance above the bladder. 

On July 25 cystoscopic examination was repeated 
and the above findings, of right renal bleeding, of 
reproduction of renal pain and absence of right 
renal function were confirmed. A second attempt 
at this time to outline by pyelography the right 
kidney was again unsuccessful, no thorium being 
present in the kidney region, even though the patient 
complained of considerable pain at the height of 
injection. ‘Total phthalein on July 26, first hour, 
42 per cent, second hour, 14 per cent, total of 56 per 








680 

cent. X-rays of the thorax and long bones were 
negative for evidence of metastatic noduies. Oper- 
ation, July 27, gas and oxygen anesthesa. There 


was exposed by the lumbar route a tumor which lay 
completely above the costal margin, displacing the 
right lobe of the liver sufficiently to cause a momen- 
tary suspicion that the liver itself was being resect- 
ed. Reassurance was immediate with extraperi- 
toneal confirmation. The capsule of this tumor 
contained very large venous channels (Fig. 15), each 
of which required ligation. ‘The lower pole appeared 
to consist of normal kidney tissue but the upper four- 
fifths was irregularly nodular (Figs. 15 and 16). 
There was apparently no tumor invasion of the 
pelvis, ureter or of the renal vein or the vena cava. 
Two enlarged lymph-glands at the pedicle were re- 
moved. Subsequent microscopical examination of 
these glands showed no metastasis. ‘The tumor, 
microscopically, showed typical large vesicular 
cells, commonly characteristic of hypernephroma. 

Convalescence was uneventful. Total phthalein, 
August 11, first hour, 38 per cent, second hour 16 
per cent. Patient discharged August 13. 


Notre — This case presented symptoms for an unusual- 
ly long period, over twenty years, before a diagnosis was 
made. At the time of the cystoscopic study complete clin- 
ical evidence obtained: hematuria for twenty years, pain 
for eight years, tumor indefinitely noted upon examination; 
but the finding at the urological examination of renal 
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bleeding, reproduction of renal pain, absence of renal func- 
tion and a closed pelvis definitely indicated the necessity 
of nephrectomy which was shown to be, in all probability, 
subsequent to the presence of a renal tumor. 
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THYROID 


By ROSCOE E. MOSIMAN, M.D., CLEVELAND, OHIO 


From the Surgical Clinic of Dr. George W. Crile 


HISTORICAL 

N 1862, Lebert described one of the first 
cases of tuberculosis of the thyroid gland. 

A few years later, Cornil and Ranvier 
reported a case of general miliary tuber- 
culosis with a tuberculous process in the 
thyroid gland. Chiari, in 1878, found seven 
cases of tuberculosis of the thyroid gland 
among one hundred autopsies of patients that 
had died of some tuberculous infection, and 
in the same year Dumolard reported a case of 
a fistula of the neck following a subacute 
tuberculous process of the thyroid. Virchow 
saw two cases of miliary tuberculosis and one 
case of caseous tuberculosis of the thyroid 
gland. Among the first authors to express 
the opinion thatin general miliary tuberculosis 
there was alwaysan involvement of the thy- 
roid by the same disease were Cohnheim and 
FE. Fraenkel. Later, Cohnheim described 


8 such cases, and E. Fraenkel reported tuber- 
culous involvement of the thyroid gland in all 
except 6 cases out of 580 autopsies of subjects 
who had died of general miliary tuberculosis. 
In 1890, Perry and Voelcker reported 4 
cases of general miliary tuberculosis in 
children, each of which showed, microscop- 
ically, tuberculosis of the thyroid gland. In 
the same year, James Berry exhibited before 
the London Pathological Society a specimen 
from a case dying from miliary tuberculosis, 
and it is interesting to note that on this oc- 
casion he stated that he was unable to find a 
specimen of tuberculous infection of the thy- 
roid in any of the twelve large museums 
of London, or those of Oxford, Birmingham, 
Newcastle, Edinburgh, Glasgow, Geneva, 
Berne, or Zurich. This fact, in addition to 
the limited number of cases of tuberculosis 
of the thyroid reported, substantiates the 
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Case 5. Tuberculosis of the thyroid. There 


The tubercle 


lig. 1. 
is a complete lack of normal thyroid tissue. 
is isolated and surrounded by a cellular stroma. 


opinion that most of the earlier authors failed 
to recognize tuberculosis of the thyroid gland. 

So-called primary tuberculosis of the 
thyroid gland was not described before the 
year 1890. Bruns was the first to recognize 
clinically a case of tuberculosis of the thy- 
roid gland which he supposed was primary in 
the gland. On more critical examination of 
this case, it was noted that the patient also 
had enlarged cervical glands and an involv- 
ment of the left apex. However, no tubercle 
bacilli were found in the specimen. Fraenkel 
reported a case of tuberculosis of the thyroid 
which involved the trachea and cesophagus, 
and resulted in a purulent mediastinitis. 
Schwartz described the case of a man, age 30, 
with a swelling of the right lobe of the thyroid 
and with paralysis of the right recurrent laryn- 
geal nerve. ‘This case suggested malignancy. 
No tubercle bacilli were found, but the 
microscopic section showed typical tuber- 
culous tissue, and a guinea pig injected 
with pus from the thyroid gland died of 
tuberculosis. No other focus of tuberculosis 
could be made out in this case. In 1902, 
Clermont reported a case, age 2, which sud- 
denly, without fever, developed enlargement 
of the neck that rapidly showed fluctuation. 
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The 


Case 7. 


Fig. 2. 
stroma contains an isolated tubercle and an area of round 
cells. 


Tuberculosis of the thyroid. 


The incision demonstrated granulation tissue 
but no pus. The fistula became infected 
requiring a second operation, at which time 
no other evidence of thyroid tuberculosis 
could be demonstrated. Rolleston reported 
a case of a man, age 23, with caseous abscesses 
in the thyroid, one of which ruptured into 
the cesophagus. The patient died of para- 
plegia due to caries of the spine. Some years 
later (1905), Lediard reported the case of 
supposed primary tuberculosis of the thy- 
roid gland in a man, age 21, who had lived 
in a goiter district. The enlargement of the 
thyroid and the elasticity of the tumor 
pointed to a diagnosis of fluid in a cyst. 
Cultures of the fluid from the cyst remained 
negative; microscopic sections of the wall of 
the cyst showed tuberculous granulation 
tissue. The author writes, “In the case 
related, there was no discoverable source of 
tubercular infection, either prior or subsequent 
to operation the patient has re- 
mained well and strong in all respects.” 
Virchow and Demme noted the direct 
extension of the tuberculous process from the 
surrounding organs into the thyroid gland. 
Grasset and Estor saw at autopsy direct 
extension of the tuberculous process into the 
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Case 8. Tuberculosis of thyroid. Intra- 


Fig. 3. 
follicular (?) tubercle, made up of giant-cells and epithelioid 
cells. 


thyroid from the cervical lymph-glands. 
Bérard cites a case in which the tuberculous 
abscess of the thyroid was consecutive to a 
laryngeal tuberculosis. ‘This abscess opened 
and discharged into the cesophagus. In a 
pregnant patient, Roger and Garnier found 
a thyroid tuberculosis and a_ tuberculous 
involvement of the pharynx. Lenormant 
noted in a case of tuberculous isthmus of the 
thyroid an associated tuberculosis of the 
trochanter. And in addition to the reports 
of direct extension of tuberculosis involving 
the thyroid gland, there are numerous cases 
cited of a thyroid tuberculosis with a general 
miliary tuberculosis or a lung involvement. 
Many of the early textbooks on pathology 
make no reference to the subject of tuber- 
culosis of the thyroid or give it a very 
limited space. The texts of later dates dis- 
cuss the subject more fully. Rokitanski 
never saw tuberculosis of the thyroid. Vir- 
chow expressed the idea that “no organ of 
the body is so little disposed to tuberculosis 
as is the thyroid.” He also remarks, “It 
is of the utmost rarety, and usually the re- 
sult of tuberculosis of neighboring structures, 
as is the case with muscles.” Rindfleisch 
(1896), Langerhans (1902), and Schmaus 
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Case 7. Tuberculosis of thyroid. The well 


Fig. 4. 
defined tubercle is surrounded by fairly normal thyroid 
tissue. 


(1907) do not mention tuberculosis of the thy- 
roid gland. Birch-Hirschfeld states that the 
thyroid may become secondarily involved 
in a miliary process. Ziegler (1902) says 
that it is not common, but that one may have 
a disseminated hemotogenous or a_ large 
nodular form. Ribbert (1902) and Kaufmann 
express the idea that tuberculosis of the 
thyroid gland is not uncommon in a general 
miliary tuberculosis. Gierke (1909) says, 
“In miliary tuberculosis one finds usually in- 
volvement of the thyroid; solitary or multiple 
caseous nodules may be also noted.” Adami 
and Nickolls state that tuberculosis of the 
normal or of the enlarged thyroid is in- 
variably secondary and due to a hemo- 
togenous infection which is more common 
than has been supposed. DaCosta expresses 
the opinion that tuberculosis of the thyroid 
is usually a part of a general miliary tuber- 
culosis. He also states, “It is seldom that 
a local caseating focus occurs, but such cases 
have been reported.” 


EXPERIMENTAL 
Since investigators have so infrequently 
noted tuberculosis of the thyroid, many opin- 
ions were expressed as to the supposed im- 
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munity which the thyroid, or even a goiterous 
patient, possessed against this disease. A 
goiter was even thought to protect the patient 
against tuberculosis. As a result of these 
ideas, experimental work on thyroid tuber- 
culosis was attempted by several investigators. 
Roger and Garnier, who were among the first 
of these investigators, injected an emulsion 
of tubercle bacilli directly into the carotid 
arteries of rabbits and guinea pigs, and came 
to the conclusion that the thyroid gland could 
be infected with tuberculosis. In _ 1goo, 
Torri injected an emulsion of tubercle bacilli 
directly into the thyroid artery of dogs, which 
resulted in a marked infection of the gland in 
the injected lobe. On the other side, there 
was a marked proliferation of the epithelium, 
but only once did he find tubercles in this 
lobe. He could not demonstrate tubercle 
bacilli in the colloid material of glands re- 
moved ten days after injection, and, because 
of the fact that micro-organisms do not in- 
crease on adding thyroid extract to the cul- 
ture media, he was led to think that colloid 
destroyed organisms. Specimens examined 
from one to three days after the injection 
showed the bacilli in the colloid material to 
be granular and to stain much less heavy 
than the bacilli in the capillary spaces. After 
three days, many bacilli could be demon- 
strated in the capillaries and epithelial cells, 
while only a few granulated forms could be 
made out in the colloid material. Pneumo- 
cocci, typhoid bacilli, and anthrax bacilli 
also were injected, granular forms of which 
could at times be found in the colloid material 
after three days; later than three days, they 
could not be stained at all. From these 
experiments he came to the conclusion that 
the colloid material had an antibacterial ac- 
tion for the tubercle bacilli. Tomellini 
used rabbits and injected tubercle bacilli 
emulsion into the thyroid artery. He came 
to the conclusion that the progress of tuber- 
culosis in the thyroid was like that of other 
organs, and that the elements of the tuber- 
culous process in the thyroid gland of the 
rabbit were furnished by the blood stream. 
Shimodaira, experimenting with rabbits and 
using a constant emulsion of tubercle bacilli 
which he injected intravenously in decreasing 
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dilutions, found that dilutions that gave a 
tuberculous infection of the thyroid, spleen, 
kidneys, and testicles, when properly reduced, 
would still give tuberculous infection in the 
spleen, kidneys, and testicles, though leaving 
out the thyroid. He came to the following 
conclusions: 

1. The thyroid can become infected with ex- 
perimental tuberculosis by the direct injection of 
small masses of tubercle bacilli, just as other organs 
— the spleen, kidneys, and testicles — can become 
infected. 

2. The susceptibility of the thyroid to tuber- 
culous ‘infection is less than in the other named 
organs. 

3. The decreased susceptibility of the thyroid 
against tuberculous infection is probably united 
with the special functional activity of the organ. 

In discussing the experimental results, 
Arnd expresses the idea that the method of 
Shimodaira was more nearly an index of the 
true relation of the thyroid to tuberculous 
infection than the work of Tomellini and 
Torri, which he characterizes as being “too 
energetic.” He is of the opinion that this 
evidence, associated with the relative lack 
of tuberculosis of the human thyroid as com- 
pared with other parts of the body, sub- 
stantiates a relative immunity of the thyroid 
against tuberculosis. Arnd thinks that in 
miliary tuberculosis the whole body is so 
flooded with bacilli that the thyroid, as the 
other organs, is swamped; hence it is neither 
evidence for or against the relative immunity 
of the thyroid gland. 

In connection with this review of the sub- 
ject of tuberculosis of the thyroid gland, the 
writer has to offer for consideration the fol- 
lowing material from the Crile Clinic: 

CASE 1. Clinical diagnosis: exophthalmic goiter. 
White male, age 23, complained of goiter. The 
family history was negative. The patient had had 
the usual diseases of childhood, including scarlet 
fever. Seven years ago the patient had had an 
attack of appendicitis, being bedridden five weeks. 
One year previous to entry into hospital, the pa- 
tient had been ill six weeks with “inflammatory 
rheumatism.” There was no history of chronic 
cough, expectoration, bronchitis, pleurisy, night 
sweats, dyspnoea, hemoptysis, or palpitation. The 
patient was subject to fainting spells, and had lost 
zo pounds during the past four months. About 
eleven months ago, the patient began to have a dull 
aching pain in the “‘small of his back,” and at the 
same time, he noted dyspncea, palpitation, nervous- 








684 


ness, and irritability. A few months later, he 
noted an increase in the size of his neck. About 
eight months ago he had had another attack of 
“rheumatism,” keeping him in bed for 5 weeks, 
after which his symptoms had increased. A course 
of rest and medical treatment was pursued for six 
weeks, without improvement. 

Physical examination. Patient was somewhat 
nervous. Eye signs, ears, nose, mouth, pharynx, 
heart, lungs, abdomen, and extremities were nega- 
tive. The epitrochlear and axillary glands were 
palpable. The thyroid gland was palpable, espe- 
cially the right lobe. The gland was not very hard; 
there were no cystic areas, and no pulsations. 

Operation. Right lobectomy and ligation of the 
left superior thyroid artery. After operation, pa- 
tient developed a marked tonsillitis. Eleven days 
after operation, the patient was discharged with 
marked improvement of the symptoms which were 
prominent on admission. 


Pathological diagnosis: moderate hyperplasia, 
tuberculosis, and lymphoid tissue. 
Gross pathology. Pathological No. 1,940. The 


specimen consists of the right and the median lobes 
of the thyroid. Weight 27 grams. The capsule 
is thickened. On section, the surface shows a uni- 
form grayish, translucent tissue with an increase of 
stroma and a moderate diminution of colloid. The 
general appearance is that of a glandular hyper- 
plasia. ‘There are no tumors. 

Microscopic examination. The section shows a 
definite increase of interlobular stroma and a 
marked increase of small capillaries in the inter- 
lobular tissue. There are numerous large patches 
of lymphoid tissue with definite germinal center 
formation scattered throughout the stroma. Direct- 
ly under the capsule, the thyroid tissue is almost 
completely replaced by round-cell infiltration, much 
of which shows definite germinal center formations 
and occasionally imbedded islands of colloid. As 
one approaches the more central part of the germinal 
center, one notices that the cells stain less deeply 
and that the nuclei are much larger that the nuclei 
at the edge of the germinal center. These nuclei 
of the germinal center are more or less round or 
oval in outline and stain diffusely with hematoxylin. 
The chromatin is evenly distributed throughout the 
nucleus. There are, in the germinal centers, some 
very large cells with a pale eosin-staining cytoplasm 
and a pale hematoxylin-staining, diffusely scattered 
chromatin, and an eosin-staining nucleolus. The 
smaller nuclei at the edge of the germinal center 
stain more deeply. No definite mitotic figures are 
seen in the germinal centers. 

Most of the follicles are very irregular in shape 
and size, and contain varying amounts of eosin- 
staining material. In some areas there are follicles 
that are filled with deep eosin-staining material and 
are lined by cuboidal epithelium. Many of the 
follicles show infoldings of the lining epithelium 
which is of a high columnar type. There are 
fields made up of thyroid-cells, many of which are 
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without definite follicular arrangement and show 
little or no eosin-staining material. There are also 
follicles containing giant-cells with three to seven 
deep-staining nuclei but without tubercle formation. 

In various portions of the section, there is a 
complete lack of thyroid tissue pattern, the tissue 
showing numerous conglomerate tubercles. In 
other portions, the thyroid tissue is entirely ob- 
literated, having been replaced by fibrous tissue 
in which there are numerous small round cells. In 
this mass of fibrous tissue, there are multinucleated 
giant-cells of the Langhans type, containing a 
necrotic area. Scattered quite regularly about the 
giant-cells are epithelioid cells with pale-staining, 
irregularly shaped nuclei. The tuberculous process 
is definitely isolated. 

Case 2. Clinical diagnosis: goiter, exophthal- 
mic, mild. White female, age 29, married, mother 
of two children, complained of nervousness and 
palpitation of the heart. There had been several 
goiters in the father’s family. The patient’s general 
health had always been good. Three years pre- 
vious, there was a pleurisy of two weeks’ duration. 
The weight seven months previous was 114 pounds; 
weight at the time of examination was 148 pounds. 
The symptoms of nervousness, palpitation, and 
dyspnoea began about one year prior to entry into 
hospital, coming on after “drinking beer or soft 
drinks,’ and being intermittent and increasing 
somewhat in severity, especially at the menstrual 
period, and causing the patient to remain in bed 
two or three days at a time. The patient had be- 
come very faint at times; had had muscular weak- 
ness which had increased until the patient was 
bedridden. The neck had begun to enlarge seven 
years previous. 

Physical examination. There was a slight ex- 
ophthalmos. The neck measured 35 centimeters; 
the right lobe of the thyroid gland was larger than 
the left lobe. There were no bruits or thrills, or 
palpable cystic areas. The heart was enlarged to 
the left; a systolic murmur was heard over the whole 
heart. At the level of the seventh and eighth ribs 
of the right back, there was heard a friction rub. 
No enlargement of the lymphatic glands or of the 
thymus gland was noted. The abdomen and the 
extremities were negative. 

Operation. Lobectomy was performed without 
technical difficulty. The patient was much im- 
proved in general health when she left the hospital 
twenty days after operation. During the patient’s 
stay in the hospital, the blood pressure was 120 to 
150 millimeters mercury, and the pulse was go to 140 
beats per minute. There was an afternoon rise in 
temperature, before and after operation, from 99 to 
Io1’. 

Pathological diagnosis: colloid goiter with cal- 
cified adenoma and tuberculosis. 

Gross pathology. Pathology No. 10,861. Speci- 
men consists of a portion of the right, the median, 
and a portion of the left lobe of the thyroid gland. 
Weight 65 grams. The capsule of the gland is 
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slightly thickened, containing enlarged blood- 
vessels. The gland is soft, uniform, and lobulated. 
The cut surface is a pale, reddish gray color, semi- 
translucent, and contains a small amount of col- 
loid. There is a moderate increase of stroma. The 
general appearance is suggestive of a moderate 
hyperplasia. At the lower pole of the right lobe, 
there is a calcified area, about 1 centimeter in diam- 
eter, which contains no recognizable adenomatous 
tissue within its capsule. 

Microscopic examination. The microscopic sec- 
tion shows a lobulated structure, an increase of 
stroma, and a more or less diffuse round-cell in- 
filtration without germinal center formation. The 
round cells are more frequently noted in the fibrous 
trabecule, and they are not so numerous in the 
portion of the section where the follicles are more 
uniform in shape and size, and where there is less 
fibrous tissue. 

The follicles are rather small, quite regular in 
shape and size, and well filled with deep eosin- 
staining material, and are lined by flat epithelium. 
There are no infoldings of epithelium into the 
follicles or other evidences of active hyperplasia. 

In one portion of the section, the follicles are 
markedly compressed, and there is a great increase 
of fibrous tissue which shows a marked round-cell 
infiltration. There are many small, lighter-stained 
areas which are made up of epithelioid cells and 
multinucleated giant-cells with areas of necrosis, 
and which have accumulations of round cells at the 
periphery. These typical tubercles are to be found 
in many fields. Another portion of the section 
shows a granular, purple-staining, calcium deposit 
which has an area of homogenous, pink-staining 
bone-tissue (containing bone-cells) and which is 
surrounded more or less completely by a hyaline 
and fibrous connective-tissue capsule. Inside of 
this capsule is an area of oedematous fibrous tissue 
in which small atrophic follicles are occasionally 
noted. At the edge of the calcified nodule, there 
are several typical tubercles. Other sections from 
the gland show no gross or microscopic tuberculosis. 

The section with the bone formation may repre- 
sent an attempt to encapsulate the tuberculous pro- 
cess by healing with bone formation, or, the bony 
deposit may be a part of the tissue changes of an 
adenoma which has been traumatized — an en- 
tirely separate pathological process from the tuber- 
culosis with which it is in close association. 

CasE 3. Goiter, exophthalmic (?). White fe- 
male, age 18, single, student, complained of goiter. 
Family and personal history were unimportant. 
About two months previous, patient noted an in- 
crease in the size of her neck, palpitation, nervous- 
ness, and slight tremor of the hands. Patient had 
been in bed for nine weeks previous to examination; 
had gained in weight; but had lost strength and 
felt weak. Patient had had eight weeks continual 
medical treatment with no improvement. 

Physical examination. ‘There was no exophthal- 
mus. The neck measured 34 centimeters. The 
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thyroid was soft and freely movable; there were no 
masses. The heart was enlarged; the lungs, abdo- 
men, and the extremities were negative. The 
lymph-glands were not enlarged; thymus enlarge- 
ment could not be made out. 

Operation. Lobectomy. In the operative note, 
it was stated that “there was an unusual number of 
lymphatic vessels running from the gland.” Pa- 
tient was discharged thirteen days after operation 
feeling much stronger. Before operation, pulse 
ranged from too to 145 beats per minute; after 
operation, pulse came down to 90. Blood-pressure 
ranged from 105 to 130 millimeters mercury. Post- 
operative temperature was 98 to 102.6°, but was 
normal on day of discharge. 

Pathological diagnosis: hyperplasia with tuber- 
culosis. 

Gross pathology. Pathology No. 11,215. The 
specimen consists of the right and the median lobe 
of the thyroid gland. Weight 30 grams. The 
capsule is thickened; the gland is lobulated, fairly 
firm, and reddish in color. On section, the surface 
is uniform, reddish gray, and opaque. ‘There is a 
slight amount of colloid present; there are no tumors. 
Numerous opaque pin point areas scattered through- 
out the gland suggest lymphoid tissue. The ap- 
pearance of the gland is that of a moderate glandular 
hyperplasia. 

Microscopic examination. The microscopic sec- 
tion shows a lobulated structure, a definite increase 
of delicate interlobular stroma, a marked increase 
of thin walled blood-spaces, and a diffuse infiltra- 
tion of lymphoid tissue without germinal center 
formation. ‘The follicles are very irregular in shape 
and size. Some follicles show marked infoldings 
to the extent of papillomatous-like structures, and 
are lined by high cylindrical epithelium, but contain 
little or no colloid material. Other follicles have 
smooth walls; they are lined with a low cuboidal or 
a flat epithelium; and they contain fairly dense, 
pink-staining colloid with an occasional vacuolation 
and a shrinking away from the follicle wall. 

Diffusely scattered throughout all the sections, 
there are tubercles made up of lymphoid cells and 
epithelioid cells, with quite a definite wall of de- 
marcation between the two types of cells. Occa- 
sionally, multinucleated giant-cells are seen in the 
tubercles. The pattern of the non-giant-cell-con- 
taining tubercle is the same histologically as the 
giant-cell-containing tubercle. 

All sections of the thyroid gland show a diffuse 
tuberculous involvement with a hyperplasia that is 
more or less localized in certain very small areas. 

CasE 4. Clinical diagnosis: sarcoma of the 
thyroid. White female, age 60, housewife, com- 
plained of a growth on the right side of the neck. 
The family and personal history were negative. 
Sixteen years before examination, the patient had 
had goiter which had disappeared after using iodine. 
Eight weeks ago, the patient had noted on the side 
of the neck a “bean” shaped nodule which grew 
quite rapidly to the size of a lemon, but which did 
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not cause discomfort. The mass was quite hard, 
movable under the skin but attached to the deeper 
structures, and not sensitive or nodular. The 
thyroid gland was easily palpable but not markedly 
enlarged. 

Physical examination. The chest was hyper- 
resonant; there were dry rales heard over both upper 
backs. The heart was enlarged. The abdomen 
and extremities were negative. 

Operation. Lobectomy. At the time of opera- 
tion, there was thought to be a malignant tumor of 
thethyroid. Blood-pressure 120 millimeters mercury. 
Pulse 72 to 115 beats per minute. Temperature 
ranged from 97 to 99.5°. 

Pathological diagnosis: sarcoma and tuberculosis 
of thyroid. 

Gross pathology. Pathology No. 11,927. The 
specimen consists of the right lobe of the thyroid 
gland. Weight 45 grams. At the upper pole and 
imbedded in the thyroid tissue, there is a large, 
stony hard, irregular mass which is 4 centimeters in 
diameter. The surface of the lobe is irregular, 
nodular, and has some muscle-tissue attached to it. 
The lower half of the lobe contains several soft and 
several hard, encapsulated, congenital adenomata. 
On the posterior surface, there is a haemorrhagic 
cyst which is 1.4 millimeters in diameter and which 
has a thick calcified wall. The original thyroid 
tissue is markedly atrophic. The section through 
the hard mass at the upper pole shows a central 
hyaline and calcified area, 1.4 centimeters in diam- 
eter, which is probably a calcified adenoma. A 
margin of tumor-tissue, 1 to 2 centimeters thick, 
surrounds this calcified nodule. This tumor-tissue 
is uniform in appearance and of a translucent gray- 
ish color; no cellular débris can be expressed or 
scraped off from the surface. This tissue has the 
general appearance of sarcoma. 

Microscopic examination. ‘The microscopic sec- 
tion shows a definite increase of stroma with a round- 
cell and a pus-cell infiltration, and an increased 
vascularity. There are no germinal center forma- 
tions. The follicles are irregular in shape and size. 
Some follicles are compressed; some well filled with 
deep-staining colloid; others contain little or no, 
shrunken, or vacuolated colloid; all are lined by low 
cuboidal or a flat epithelium; none show infoldings. 

Most of the section is made up of tumor-tissue, a 
small part of which is composed of round epithelial- 
like cells arranged in columns and separated by 
very thin walled blood-vessel spaces, while the most 
part is made up of a rather homogenous type of 
cell with an unusually large irregular nucleus which 
contains a red- or a blue-staining nucleolus and a 
diffusely scattered chromatin. The tumor-tissue 
shows many mitotic figures. Here and there masses 
of deep-staining colloid material without attached 
— epithelium are caught among the tumor- 
cells. 

Throughout the tumor-tissue, there are more or 
less circumscribed tubercles having a round-cell 
infiltration about the periphery, epithelioid cells in 
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their characteristic arrangement, and occasionally 
giant-cells or areas of granular necrosis. This 
same type of tubercle can be demonstrated in the 
non-tumorous thyroid tissue. There are no intra- 
follicular tubercles noted. 

CASE 5. Clinical diagnosis: exophthalmic goiter. 
White female, age 25, housewife, complained of 
“bulging eyes.’’ There had been several cases of 
“‘scrofula”’ in the family. Patient had always had 
difficulty in breathing through her nose, had had 
tonsillitis every winter, and a cough for years. She 
perspired freely, and had had night ‘sweats often. 
One year before entry into hospital, there was ex- 
tensive loss of hair; four months later, the eyes began 
to bulge. At the same time, patient had had pal- 
pitation and increased nervousness. She became 
weak and easily exhausted, and her hands and feet 
perspired freely. 

Physical examination. On examination, there is 
found a marked exophthalmus, a positive von 
Graefe, a Moebus, and a Stelwag sign. The tonsils 
were large and nearly met in the midline. The 
heart was enlarged; the lungs were practically 
negative. The thyroid was symmetrically en- 
larged, and there was a slight bruit. No tumors 
were palpated. There were numerous glands pal- 
pated on both sides of the neck and in both axille. 

Operation. Lobectomy, without technical diffi- 
culties. Blood-pressure was 130 to 155 millimeters 
mercury. Pulse varied between 90 and 130 beats 
per minute. Temperature was 97 to 102°, with a 
suggestive afternoon rise during convalescence. 

Pathological diagnosis: hyperplasia and tuber- 
culosis. 

Gross pathology. Pathology No. 11,975. The 
specimen consists of the right, the median, and a 
part of the left lobe of the thyroid gland. Weight 
55 grams. ‘The capsule is thickened and contains 
numerous large blood-vessel spaces. Through the 
capsule, the gland feels firm. On section, the sur- 
face is reddish gray, lobulated, opaque, has very 
little colloid, and has considerable increase in 
stroma. There is a marked glandular hyperplasia; 
no tumors are evident. The tonsils show lymphoid 
hyperplasia and slight chronic inflammatory reaction. 

Microscopic examination. A part of the section 
shows a marked increase of stroma, increased 
vascularity, and a slight round-cell infiltration with- 
out germinal center formation. The follicles are 
irregular in shape and size, containing little or no 
colloid, and showing many infoldings and masses of 
thyroid cells which are of a tall, columnar type. 

Another part of the section shows minute tuber- 
cles closely packed together and separated by com- 
pressed thyroid follicles. Many of these tubercles 
have a more or less definite capsule which is com- 
posed of spindle-shaped cells with long, slender 
nuclei. These capsules, containing epithelioid cells 
and occasionally a giant-cell of the Langhans type, 
separate the tubercles from the compressed thyroid 
follicles. The stroma shows a diffuse, round-cell 
infiltration without germinal center formation. In 
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this section, the tubercular process is in the stroma; 
no intrafollicular tubercles are noted. 

CaAsE 6. Clinical diagnosis: exophthalmic goiter. 
White female, age 24, married, complained of 
swelling of the neck.. The patient had fairly good 
health as a child. Eleven years ago, patient had 
had adenoids removed; five years ago, she had had 
an operation for goiter; three years ago, she had had 
‘“‘rheumatism’’; one year ago, she had had pleurisy. 
Dizzy spells, swelling of the feet, and dyspnoea which 
compelled patient to sleep with head elevated were 
noted. There had been a loss of 23 pounds in 
weight during the past year. Eight years ago, the 
goiter was first noted; one year later, there was 
exophthalmus, dyspnoea, palpitation, and increased 
nervousness. The patient had had “electric treat- 
ment” and iodine treatment in the hospital without 
results. Two weeks after the first operation for 
goiter, the patient had had typhoid fever for eight 
weeks, after which time the neck again increased in 
size and the previous returned. There had been 
attacks of diarrhoea during the time previous to 
entry into hospital, also increased appetite and 
weakness on exertion. 

Physical examination. The skin was soft and 
moist and there was some oedema of the extremities. 
There was slight exophthalmus, but no other 
eye signs were noted. In the median line, there was 
a mass 3 x 4 centimeters; on the left side, there was 
a mass 7 x8 centimetersinsize. A thrill was felt 
and a bruit heard over the gland. The heart was 
enlarged; the lungs were negative. 

Operation. Seven days before thyroidectomy, the 
left superior thyroid artery was ligated. At op- 
eration, the thyroid gland was very adherent, and 
part of it was below the clavicle; consequently, 
during its removal, there was a brisk haemorrhage. 
During the operation, the pulse reached 170 beats 
per minute. On discharge, the general condition, 
with the exception of paralysis of the left vocal cord, 
was improved. 

Pathological diagnosis: 
culosis. 

Gross pathology. Pathology No. 12,578. The 
specimen consists of part of the left and the median 
lobes of the thyroid gland. Weight 142 grams. 
The gland is firm; the capsule is thickened; and the 
vessels are markedly congested. On section, the 
surface is uniform reddish brown, opaque, lobulated, 
and shows here and there a slight amount of colloid. 
There is a definite increase of fibrous tissue and a 
moderate increase of blood spaces but no tumors. 

Microscopic examination. ‘The section shows a 
definite lobulation and an increase of interlobular 
stroma. There is also a definite increase in vas- 
cularity, and an occasional accumulation of lymph- 
oid tissue, but no germinal center formation. 
The follicles are very irregular in size; many are 
small, others are quite large; all contain a pink-stain- 
ing colloid, showing separation from the epithelium 
or showing vacuolation; and all are lined by colum- 
nar or a high cuboidal epithelium. The histological 
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picture is that of a definite active hyperplasia of the 
thyroid gland. 

In the stroma, there is found an occasional 
solitary tubercle, but, more frequently, there are 
whole groups of tubercles which are scattered about 
large venous spaces. Among the groups of tubercles 
the thyroid follicles have disappeared to a great 
extent, with the exception of a few epithelial cells 
which form the remains of a follicle. Throughout 
the tissue, there is a round-cell infiltration with a 
concentration of round cells at the periphery of the 
tubercles which are made up of large epithelioid cells 
and, usually, with a multinucleated giant-cell. 
At the edge of the tubercular process, there are a few 
intrafollicular giant-cells. The picture in its en 
tirety shows very little exfoliation of epithelial cells. 

Case 7. Clinical diagnosis: Goiter, exophthal- 
mic. White female, age 38, housewife, complained 
of goiter. Two brothers had had goiter and an 
aunt living in the same house had pulmonary(?) 
tuberculosis. At twenty-two years of age, the pa- 
tient had kidney trouble. During childhood, there 
were occasional attacks of tonsillitis; otherwise, 
the personal history was negative. About nine 
months before entry into hospital, there was a 
slight swelling of the right side of the neck which 
increased gradually in size. The patient had lost 
40 pounds during the last 5 months before examina- 
tion. Nine weeks ago, palpitation, tremor, and 
increased nervousness were first noted. Patient 
had become irritable, weak, and had had some loss 
of hair. The skin was sallow, and the bowels were 
constipated. There had been no vomiting, diar- 
rhoea, increased appetite, polyuria, menstral dis- 
order, erythema or acne, hoarseness or cough. 
Eight weeks before examination, patient had had 
medical treatment which consisted of diet, rest, 
digitalis, and bromides, and which had reduced the 
pulse from 160 to 120 beats per minute, but had had 
no lasting result. ‘Two years previous, while doing 
heavy lifting, patient had had an injury of her back, 
after which time there was noted an increased 
nervousness. 

Physical examination. The eyes reacted to light 
and accommodation; and there were no positive eye 
signs. ‘Tonsils were small and atrophic. Nearly 
all of the teeth had been removed. ‘The postcervical 
lymph-glands were palpable, but the scalp was 
clean. There was a definite increase of the right 
thyroid lobe and a slight increase of the left lobe. 
The thyroid gland was moderately soft, movable, 
and not tender. A slight bruit was heard over the 
right lobe, but there was no palpable thrill. There 
were no abnormal findings in the lungs. The heart 
was enlarged to the left, and there was a systolic 
murmur at the apex. Abdomen and extremities 
were negative. 

Operation. 

Pathological diagnosis: 
culosis, and adenoma. 

Gross pathology. Pathology No. 12,766. The 
specimen consists of a part of the right, the median, 
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and a part of the left lobe of the thyroid gland. 
Weight 50 grams. ‘The capsule is somewhat thick- 
ened, and shows numerous adhesions. On section, 
the gland is made up of tumorous and non-tumorous 


tissue. ‘There are two adenomata of the congenital 
type: one is 2 centimeters in diameter, and the 
other 1 centimeter in diameter. Each of the 


adenomata is well encapsulated, rather opaque, and 
contains areas of an old haemorrhage. Throughout 
the gland, there are colloid adenomatous nodules 
varying from 2 millimeters to 1.5 centimeters in 
diameter, slightly encapsulated, transparent, and 
usually non-pigmented. There are a few colloid 
retention cysts varying from 1 to 2 millimeters in 
diameter. In the compressed thyroid tissue about 
the larger congenital adenomata, there are pin- 
point opaque dots not unlike fibrous scars or lymph- 
oid accumulations. 

Microscopic examination. Grossly, the —micro- 
scopic section is made up of an_ encapsulated, 
non-lobulated adenoma, and lobulated, compressed 
thyroid tissue. The adenoma is made up of colloid 
and non-colloid containing follicles and large clear 
spaces. The compressed thyroid tissue takes a 
rather diffuse nuclear stain which suggests a marked 
round-cell infiltration. 

The section shows that the compressed thyroid 
tissue is composed of an increased stroma with a 
diffuse round-cell infiltration in some places. ‘There 
are also numerous tubercles in the compressed thy- 
roid tissue, but there are none in the adenomatous 
tissue. The normal lobulation of the thyroid tissue 
is lost. The follicles are irregularly deposited; they 
are usually of a fairly regular outline; they contain 
deep or pale-staining colloid and desquamated cells, 
between which there has been a marked vacuolation 
of the colloid; and they are lined by a flat or a low 
cuboidal epithelium. Many follicles contain multi- 
nucleated giant-cells, the necrotic areas of which are 
usually indistinguishable from colloid masses of the 
original follicle. About the intrafollicular giant- 
cells, there are cells of the epithelioid type. Sur- 
rounding the giant-cell containing follicles, there is a 
definite round-cell infiltration. The stroma also 
contains tubercles made up of multinucleated giant- 
cells, epithelioid cells, and round cells. In fact, much 
of the stroma has been replaced by tuberculous 
tissue. If the multinucleated giant-cells and 
associated epithelioid cells are characteristic of a 
tuberculous process of the intrafollicular type, then 
this section is made up almost entirely of the intra- 
follicular type of tuberculosis. 

In the adenomatous, as well as in the non-tu- 
morous part of the thyroid tissue, there are ac- 
cumulations of lymphoid tissue but no definite 
germinal center formations. 

Even after the microscopic demonstration of 
tubercles, one cannot make out, with any satisfac- 
tion, areas in the gross which are tuberculous. 
Sections taken from some areas show tubercles, 
while sections takes from others, just as suggestive 
of tuberculosis, show none. 
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The specimen shows the difficulty of locat- 
ing tuberculosis grossly, and suggests that if 
all gross specimens were completely sec- 
tioned a much higher percentage of tuberculo- 
sis of the thyroid gland would be observed. 


Case 8. Clinical diagnosis: hypertonus. White 
female, age 47, music teacher. The patient had 
had fairly good health until the onset of the illness. 
At ten years of age, the patient had “sore eyes,’’ 
which condition was relieved by treatment. No 
history of cough, expectoration, or dyspnoea were 
obtained. Present illness began about two or three 
years before entry into hospital with slight deafness, 
throbbing headaches, and “specks before the eyes.”’ 
Six months previously, there had been a hamorrhage 
from the uterus. The uterus was removed and a 
fibroid tumor found. 

Physical examination. Hearing was somewhat 
diminished. Eyes reacted to light and accommoda- 
tion, but there was a slight clouding of the lenses. 
There was also evidence of an old keratitis, and 
typical ‘‘Hutchinson’s tooth” above. The _ re- 
flexes were increased, and there was a dorsoflexion of 
the great toe on stimulating the plantar surface on 
the left. The heart was enlarged; the lungs were 
negative; and the abdomen was negative. The 
blood-pressure was very high: systolic, 180 to 220 
millimeters; and diastolic, 130 to 155 millimeters 
mercury. The urine showed a trace of albumin 
and hyaline and granular casts. 

Operation. ‘Thyroidectomy, partial. 

Pathological diagnosis: colloid goiter with tu- 
berculosis. 

Gross pathology. Pathology No. 12,851. The 
specimen consists of part of the right, the median, 
and part of the left lobe of the thyroid gland. 
Weight 30 grams. The capsule is thin and shows no 
adhesions. On section, the surface is lobulated, 
translucent, and of a pinkish gray color. In the 
center of the right lobe, there is a nodule 3 milli- 
meters in diameter, soft, opaque, grayish in color, 
and is indefinitely circumscribed. The left lobe 
shows a similar nodule. These nodules suggest 
small foetal adenomata but the microscopic section 
shows that they are tuberculous foci. Further 
section of the gross gland demonstrates more of 
these structures which are tuberculous on micro- 
scopic examination. 

Microscopic examination. ‘The microscopic sec- 
tion shows a lobulated structure. In the stroma, 
especially near the capsule where the follicles are 
flattened, there are accumulations of small round 
cells with no definite germinal center formation. 
The follicles are small, well filled with deeply stain- 
ing colloid, and are lined with a flat epithelium. 
Scattered throughout the section, there are follicles 
from which the colloid has disappeared and the 
lumina are filled with desquamated cells. Some 
follicles contain colloid which is thinned for some 
distance around the exfoliated cells. Other follicles 
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contain structures suggesting giant-cells, or ex- 
foliated epithelium attached to clumps of colloid, 
and also cells that appear, microscopically, not unlike 
epithelioid cells. 

The opaque nodules; which in the gross suggest 
foetal adenomata, are histologically made up of 
giant-cells, epithelioid cells, and round cells. The 
giant-cells have multiple nuclei with a thin diffuse 
chromatin, which stains moderately deeply, and 
also an area of granular eosin-staining material. 
Scattered throughout the tuberculous process are the 
epithelioid cells with pale nuclei, irregular in shape 
and size, containing very little chromatin, and not 
associated with a definite cell-body. The small 
round cells, with deeply staining nuclei without 
definite cell-bodies, are numerous around the areas 
of epithelioid cells. Within the areas of the tuber- 
culous process, there are entire follicles filled with 
colloid and surrounded by cuboidal epithelium, 
showing that the process has advanced faster than 
absorption and replacement of the normal tissues 
has taken place. At the edge of the process the 
inclusions of the colloid are more numerous; and 
at the very edge, there is an epithelioid cell formation 
and an accumulation of round cells in the stroma. 
Hence, the process seems to be of an advancing 
type, rather than a quiescent type, of tuberculosis. 

CaAsEg. Clinical diagnosis: goiter, exophthalmic. 
White female, age 32, housewife, complained of 
nervousness of four months’ duration. The pa- 
tient had had the usual childhood diseases, and 
since then had been in good health. The cardio- 
respiratory history was negative. About four 
months ago, while working very hard, the patient 
noticed that she became unusually nervous and 
very irritable, a condition never noticed before this 
time. There was palpitation and extreme coughing 
spells which often ended in vomiting. One month 
later, the patient had frequent crying spells; her 
menstrual flow became scanty; and she lost weight. 
These symptoms, with associated muscular weak- 
ness, increased steadily; the patient consulted her 
physican three weeks before entry into hospital, 
and was told that she had a goiter. 

Physical examination. ‘The patient was flushed 
and nervous. There was no exophthalmus or eye 
signs except a positive Stellwag’s sign. The 
tonsils were enlarged. Moist rales were heard over 
the upper backs. The heart was enlarged to the 
left. There was a slight substernal dullness. There 
was a moderate enlargement of both sides of the neck, 
and a systolic murmur heard over the thyroid gland. 

Operation. Five days before the removal of the 
thyroid gland, the right superior thyroid artery was 
ligated. The operation, uncomplicated by tech- 
nical difficulties, consisted of the partial resection of 
both lobes. Postoperative course, uneventful; 
patient left hospital in 27 days markedly improved. 

Pathological diagnosis: hyperplasia with adenoma 
and tuberculosis. 

Gross pathology. Pathology No. 12,904. The 
specimen consists of the right and the left lobes of 
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the thyroid gland. Weight 56 grams. On section’ 
the tissue cuts with resistance. The tissue is firm, 
rubbery, lobulated, reddish gray in color, and quite 
vascular. There are a few colloid retention cysts in 
some parts of the gland, and in other parts, there are 
areas about 5 millimeters in diameter which are 
nonlobulated, slightly encapsulated, and contain a 
yellowish crystalline deposit. The gland shows a 
definite hyperplasia. 

Microscopic examination. The microscopic sec- 
tion, taken at random from the gland, shows an 
increase of stroma, an increased vascularity, and an 
occasional small round-cell accumulation. The 
follicles are very irregular in shape and size; they 
contain little or no eosin-staining material; they 
show occasional infoldings of the lining layers; and 
they are lined by a low, flat, a cuboidal, or tall 
columnar epithelium. Some areas are made up of 
great masses of small follicles. The active hyper- 
plasia is very irregular in distribution. No tumors 
are made out. 

In one field of the section is a conglomerate mass 
of tubercles, made up of a peripheral round-cell 
infiltration, numerous multinucleated giant-cells 
with areas of necrosis, and a central area of granular 
necrosis. The giant-cells are distributed about the 
central area of necrosis. Many epithelioid cells 
are seen among the giant-cells making up _ the 
tubercle. This mass of tubercles is in an area of 
fairly marked hyperplasia. 

The histological picture of tuberculosis is noted 
in only a few sections. Many sections were made 
from areas which were suggestive of tuberculosis 
in the gross but which, microscopically, failed to 
show a tuberculous process. Some sections showed 
small conglomerate masses of tubercles. 


CLINICAL DISCUSSION 
The age incidence of the 9 cases is 33 years, 
the youngest being 18 years and the oldest 
(patient with malignancy and _ tuberculosis) 
60 years. The average duration of goiter in 
the cases reported is fifteen months; and the 
longest duration of goiter was sixteen years. 
One patient had not noticed goiter at all. Ner- 
vousness was complained of by 7 patients, 
the shortest duration being two months and 
the longest seven and one-half years. Seven 
patients complained of palpitation; 3 had 
dyspnoea, 1 having had it for eight years. 
Two patients had exophthalmus; 2 gave a 
history of tuberculosis; and 3 had pleurisy. 
Fainting spells had been present in 3 cases. 
On physical examination, 6 patients had 
enlarged hearts; 1 had a friction rub at the 
left lower back; 2had exophthalmus; 7 hada 
marked tremor; and 6 showed a loss of weight 
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during the past year. The average blood- 
pressure of the g cases, on admission, was 145 
millimeters mercury; on discharged was 129 
millimeters of mercury. Four patients had 
had treatment (?); 2 had had rest; 1 had had 
digitalis; and 3 had had iodine, in 1 case 
applied locally. 

The operation on all patients was a partial 
resection of the right, median, and part of 
the left lobes of the thyroid gland. ‘Two 
patients had a ligation of one of the superior 
thyroid arteries, this giving an index of the 
clinical severity of the disease. 

All but two of the cases were diagnosed 
clinically as “exophthalmic goiter.’’ Cases 
2 and 3 being diagnosed “mild exophthalmic 
goiter.’ Case 4 was diagnosed ‘‘sarcoma,” 
clinically; Case 8 was diagnosed “ hypertonus.” 
It is remarkable that in no case was tuber- 
culosis of the thyroid gland mentioned in 
the clinical diagnosis, nor was tuberculosis 
suspected in the gross specimen after opera- 
tive removal. 

GROSS MATERIAL 

On going over a tabulated list of the find- 
ings of the glands in the gross, it was noted 
that the average weight of the thyroid tissue 
removed was 54 grams. Of the nine glands 
removed, five showed a diffuse and more or 
less symmetrical enlargement of both lobes, 
while four had tumors of various sizes and 
types. Three of the tumorous glands con- 
tained congenital adenomata, while one gland 
was made up of sarcomatous degeneration. 
In no gland was the tuberculous process 
recognized as such at the time of removal. 
Not until histological sections had been made 
was the true pathological condition compre- 
hended, and even then in two of the cases 
the areas could not be located in the gross but 
only found microscopically by cutting nu- 
merous blocks from suspicious areas. Five 
of the nine specimens showed a more or less 
irregular hyperplasia, two of which contained 
adenomata. Two specimens of the nine 
cases reported were colloid goiters. 

According to the reported cases of tuber- 
culosis of the thyroid gland which were re- 
moved at operation, only the abscesses and 
large caseous, nodular, or conglomerate types 
have been recognized at operation or from the 
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gross specimen. In the 3 cases reported by 
Ruppanner, the diagnosis was not made until 
the microscopic examination of the tissues 
had been completed. The author has found 
no reference to a malignant tumor associated 
with tuberculous infection of the thyroid 
gland. 
HISTOLOGICAL DISCUSSION 

For the absolute diagnosis of tuberculosis 
in the tissues, it is necessary to demonstrate 
in that tissue the tubercle bacillus. This 
may be attempted by the staining of the 
tubercle bacilli in the sections of the tissues, 
or by a digestion of the tissues by the anti- 
formin method and a demonstration of the 
bacilli by subsequent staining. Both methods 
have been applied for the demonstration of 
tubercle bacilli in thyroid tissue. The earlier 
investigators, using the method of staining 
bacilli in sections, could not demonstrate 
tubercle bacilli with any degree of regularity 
in histological tuberculosis of the thyroid 
gland. E. Fraenkel, after a careful search 
for the organism in the thyroid glands re- 
moved at autopsy, said that tuberculosis of 
the thyroid usually showed itself by a rich- 
ness of giant-cells and a lack of tubercle 
bacilli. In only one of his three cases was 
Ruppanner able to demonstrate the bacilli. 
Schiller diagnosed a case of acute tuberculo- 
sis of the thyroid gland by the cystic tumor 
of the neck. In this case the tubercle ba- 
cilli were demonstrated. Roger and Garnier 
found many tubercle bacilli in a thyroid gland 
removed from a gravid who had an associated 
tuberculosis of the pharynx. Halstead did 
not find the organism in the case of thyroid 
tuberculosis which he reported. After a thor- 
ough search of the sections for tubercle bacilli, 
Lediard was unable to demonstrate them. 
Hedinger has been fortunate with the anti- 
formin method. According to his report of 
ro cases, including the 3 cases reported by 
Ruppanner, in only 1 of which bacilli had 
been demonstrated, Hedinger was able to 
demonstrate to his own satisfaction, even 
when finding only a single bacillus, tuber- 
cle bacilli in all but 1 of the 1o cases. By 
the antiformin method, the author has been 
able to isolate granular, shrunken, acid-fast 
structures from tuberculous tissue, which 
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could easily be taken for tubercle bacilli, 
but they were too greatly distorted to be 
positive proof of the presence of the bacillus. 

Many of the cases of tuberculosis of the 
thyroid gland that have been reported, either 
from the material at autopsy or from the 
operative clinic, have been diagnosed from 
the microscopical histological picture in spite 
of the lack of tubercle bacilli findings. Perry 
and Voelcker, reporting 4 cases in children, 
make the diagnosis by the microscopical 
histological picture. Ruppanner could dem- 
onstrate bacilli in only 1 of his 3 reported 
cases, and he expresses the belief that the 
diagnosis can be made from the histological 
picture without the demonstration of the 
bacilli. In spite of the fact that Lediard 
could not demonstrate tubercle bacilli in 
the sections, and that cultures from the ab- 
scess cavity remained sterile, and _ that 
smears stained for organisms gave negative 
results, he made the following statement: 
“In spite of the non-recovery of the tubercle 
bacilli, the histological picture is typical of 
tubercular disease, and there can be no ques- 
tion of the nature of the disease.’”’ Corner 
expressed the idea that the tissues taken from 
the abscess wall of the thyroid in his case 
showed chronic inflammation and numerous 
tubercles. Hedinger thinks that, “In spite 
of the negative findings for bacilli, from a 
sure and satisfactory histological picture one 
can make a positive diagnosis of tuberculo- 
sis.”” Halstead, Arnd, Pupovac also have 
made the diagnosis of tuberculosis of the 
thyroid gland from the histological picture 
without the demonstration of tubercle bacilli. 
In the author’s cases, the histological picture 
was taken as the diagnostic characteristic. 
The demonstration of bacilli, while necessary 
for the absolute diagnosis, is an ultimate 
refinement which is seldom used in the general 
work of a pathological laboratory where the 
histological picture is taken as evidence of 
tuberculosis. Three of the reported cases 
showed areas of tumor formation in the 
gross. The fact that in these 3 cases the 
tuberculosis process was noted, histologically, 
only in the compressed fibrous tissue about 
the adenomata, is in agreement with the state- 
ment made by Ruppanner that the tuber- 
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culosis is to be found in the non-tumorous 
portion of the gland. In no cases were 
tubercles found in the adenomatous areas, 
in spite of the fact that the adenomata were 
not always of the colloid type. 

Ruppanner was among the first investiga- 
tors to divide the location of the tuberculous 
lesion in the thyroid gland into interfollicular 
and intrafollicular types. The interfollicular 
is by far the more common of the two types, 
and it is, in histological structure, not unlike 
the tubercle in other glandular organs; but, 
in the intrafollicular type, the picture is 
somewhat different. In a_ hyperplasia of 
the thyroid gland, it is not unusual to see an 
interfollicular giant-cell, but the nuclei of 
these giant-cells stain with the same intensity 
as those of the follicular epithelium, and the 
space about the giant-cell is not filled with 
cells that have irregular nuclei. In a section 
taken from a thyroid gland that has well de- 
fined interfollicular tubercles, there are not 
unusually giant-cells with an area of necrosis 
and occasionally engulfed colloid, which have 
nuclei that stain more faintly than do the 
nuclei of the remaining parts of the follicular 
epithelium. Then, too, the space about the 
giant-cells in these intrafollicular structures 
is usually occupied by cells that suggest 
epithelioid cells. Still another point is the 
fact that the intrafollicular tubercles are 
present in the adenomatous goiter and not 
in the hyperplastic gland. Ruppanner dem- 
onstrated tubercle bacilli in these intra- 
follicular giant-cells. To be sure that the 
intrafollicular giant-cells are associated with 
tuberculosis, the presence of the bacillus 
must be demonstrated. The report of Hed- 
inger, coming from the same laboratory as 
that of Ruppanner, states that he did not 
observe tuberculosis in the follicles without 
its involving the stroma also. Two of the 
specimens of this series show the intra- 
follicular type of tubercle. 

The presence of lymphoid tissue in the 
thyroid gland has been a much discussed sub- 
ject. DeQuervain thought that the increase 
of connective tissue, the proliferation of the 
epithelium, and the lymphocytic infiltration 
might be due to the tuberculous process or 
the result of a mixed infection. After study- 
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ing the material from the clinics of Basel and 
Bern, Hedinger was impressed with the in- 
creased number of cases showing lymph- 
follicle formation with germ centers in the 
Basel material. Here also, there was more 
tuberculosis of the thyroid gland. A. Kocher, 
after studying the thyroids removed at op- 
eration, came to the conclusions, that lymph- 
oid tissue was more common in glands that 
showed desquamation; that the presence 
of round cells might be a reactionary or an 
inflamatory process; and that the areas of 
cellular infiltration are always made up of 
lymphocytes and not pus-cells, and are oc- 
casionally found in glands with little or no 
desquamation, and also in glands that are 
said to be “healed.”” Von Werdt, after ex- 
amining 80 cases with marked lymphoid 
formation in the thyroid gland, found that 
only 6 cases had not used iodine, which was 
usually applied locally in the form of an iodine 
salve. Nine cases who used iodine did not 
show lymphoid formation, while 6 that did 
not use iodine had lymphoid tissue in the 
thyroid gland. Atrophy, due to (1) iodine, 
applied locally; (2) pressure, as from adeno- 
mata; and (3) bacterial toxic influences, as 
in tuberculosis, are given by Von Werdt to 
be the main causes of lymphoid tissue forma- 
tion in the thyroid gland. 

Of the cases here reported, all had more or 
less lymphoid tissue formation. Case 1 
showed definite lymph-follicle formation with 
germinal centers; Cases 2, 3, 4,and 5 showed 
rather diffuse round-cell infiltrations; and 
Cases 6, 7, 8, and 9 showed only an occasional 
accumulation of lymphocytes. Cases 1, 4, 6, 
and 7 had had treatment; Case 1 had had 
liquid medicine (?) and tablets (?); but only 
Cases 4 and 6 gave a history of using iodine. 
In these cases, there is no definite relationship 
between the application of iodine and the 
lymphoid tissue found in the gland. 


GENERAL DISCUSSION 
Of the cases here reported, Case 1 was the 
only male in the series. In the family of 
one patient, Case 5, were several “‘scrofula” 
members; while another patient, Case 7, 
lived in a home in which a relative had died 
of “consumption of years duration.’”’ Three 
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patients, Cases 2, 6, and 7, gave a history of 
repeated attacks of pleurisy. On _ general 
physical examination, Cases 1, 5, and 7 
showed numerous enlarged lymph-glands, 
especially cervical and axillary. When realiz- 
ing the extent of tuberculous disease, the 
negative history and physical examinations of 
the other two cases does not exclude the pos- 
sibility of an old primary focus of the disease. 
Hence, it is doubtful if there is a true primary 
tuberculosis of the thyroid gland. Arnd 
was unable, in the three cases that he re- 
ported, to exclude by the clinical history or by 
the physical examination the possibility of a 
primary focus for the entry of the tubercle 
bacillus. 

Since tuberculosis was not recognized in 
the gross glands, and only located microscop- 
ically more or less accidentally, there are, no 
doubt, many cases of tuberculosis of the thy- 
roid which would have been recognized if 
the glands could have been completely sec- 
tioned. The g cases here reported comprise 
a tuberculous involvement of less than one 
per cent of the operative material removed at 
the Crile Clinic; however, this percentage 
would no doubt be higher if it were practical 
to examine histologically the whole gland. 


SUMMARY 


‘From the earlier pathological writings, one 
is impressed with the idea that the thyroid 
gland is immune from the attack of the tu- 
bercle bacillus. As autopsy reports began to 
accumulate, it was found that in acute miliary 
tuberculosis the thyroid gland did not escape 
infections. Tuberculous abscesses and con- 
glomerate masses of tuberculosis in the thy- 
roid gland began to attract the surgical at- 
tention and developed the idea of a primary 
infection of the thyroid gland. As the op- 
erative material increased, tuberculosis of 
the thyroid gland was occasionally found 
histologically, but it was practically never 
recognized in the gross. The tubercle bacilli 
are very hard to find in the histological sec- 
tions, and the diagnosis is not unusually 
made from the histological picture. Now 
that a larger operative material has been 
accumulated, tuberculosis of the thyroid 
comes in for a definite and important per- 
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centage of the pathological lesions that are 
found in the thyroid gland, and that per- 
centage is even higher than has been shown 
by the pathological survey. Experimentally, 
the work of Shimadaria gave results which 
suggest a slight immunity of the thyroid 
gland in animals against the action of the 
tubercle bacillus. Primary tuberculosis of 
the thyroid gland, which is established with 
difficulty, is an unusual finding, and most of 
the evidence suggests that the lesion in the 
gland is secondary to some healed or unhealed 
primary focus. The tuberculous process is 
associated with various physiological and 
pathological changes in the thyroid gland as, 
hyperplasia, pure colloid goiter, adenomatous 
goiters, sarcomata, or any combination of 
the before named conditions. 

The author wishes to thank Dr. George W. 
Crile for the opportunity to report the above 
material from the Crile Clinic, and wishes 
to express his appreciation for helpful sugges- 
tions from Dr. David Marine and Dr. Allen 
Graham. 
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PARTIAL GASTRECTOMY IN THE TREATMENT OF CHRONIC 
INDURATED ULCERS OF THE STOMACH' 
By DR. L. SIERRA, SANTIAGO, CHILE 


Professor of Clinical Surgery, University of Chile; Surgeon, Salvador and St. Berja Hospitals 


APPRECIATE the great honor that has 

been conferred upon me by an invitation 

to read a paper before this brilliant 

congregation of the ablest surgeons of 
a nation so prolific in men who specialize 
in this science. I am well aware that there 
is nothing new nor interesting that I can 
offer to this assembly, but I have accepted 
the invitation to address you as I wish to 
take advantage of this opportunity to give 
testimony as to all that I owe in my medical 
education to such men as Fenger, Coley, 
Hartley, McCosh, Bull, Halsted, Welch, 
T. Smith, Murphy, Rosenow, Keen, Crile, 
and most particularly to that famous school 
conducted by the Mayo brothers at Roches- 
ter, Minnesota. 

Although I have visited the best European 
clinics and have had the honor of meeting 
personally Kocher, Depage, Hartmann, 
Mikulicz, ‘Trendelenburg, Fiselsberg, and 
Riedel, I am a firm believer in the teachings 
of the Rochester school concerning gastro- 
abdominal surgery. The constant reading 
and the translation into Spanish of many of 
the papers from the clinic and the knowledge 
gained from two visits to St. Mary’s Hos- 
pital have convinced me that the teachings 
of the Mayo clinic must inspire each of us 
who loves his art. From this school I have 
learned in what an enormous percentage of 
cases indurated ulcers of the stomach de- 
generate into cancer, and I extend to the 
brothers Mayo (2) and to Rodman (3) due 
credit for the impulse which has prompted 
me to advocate in my country the radical 
treatment of this lesion. 

The first pylorectomy was performed in 
Chile twenty years ago. Later on, whether 
through lack of ability to diagnose the con- 
dition. or the means to arrive at a diagnosis; 
whether the people were indifferent in regard 
to seeking treatment for such conditions or 
whether it had become an accepted notion 
among our physicians that cancer of the 


stomach was incurable, the surgical profes- 
sion was reduced to the mere surgery of 
traumatisms, wounds, and some of the 
palliative operations. The very poor results 
following operations for gastric cancer con- 
tributed to maintain the vicious circle in 
which this branch of surgery was involved. 
The patients were all operated upon late. 

If it is possible to cure by gastro-enter- 
ostomy duodenal ulcers in which malignant 
degeneration is an exception, will not the 
same operation produce the same results in 
similar lesions when located in the vicinity 
of the pylorus?) In many cases, even with 
abdomen open, it is impossible to determine 
whether we are in the presence of an ulcer or 
of a cancer (Kuettner, 4). If gastro-enter- 
ostomy is done to cure gastric ulcer, one 
still is not sure that haemorrhage, subphrenic 
abscess, or the fearful cancerous degeneration 
will not occur. It is for these reasons that 
I advise and perform gastrectomy in those 
cases in which the general condition of the 
patient permits. After some experience with 
the methods of Billroth I, Billroth II, and 
gastroduodenostomy (Kocher), I have 
adopted and use the operation of Polya (5) 
as is described and recommended by W. J. 
Mayo (6). 

I have performed this operation six times 
in the last thirteen months and have lost but 
one patient, an American woman who had 
suffered from gastric symptoms ever since 
she had been in the Philippines about six 
years before. She had become extremely 
emaciated. Incidentally, I will remark that 
in my country it is only the private patients 
who come late for operation. In some 
cases a voyage to Europe to consult spe- 
cialists precedes the operation. Kuettner, 
working in the cradle of European gastric 
surgery, in the school of Mikulicz, makes 
exactly the same observation. 

In all our patients the clinical manifesta- 
tions of the disease have arrived at such an 


1 Read by title before the Clinical Congress of Surgeons of North America, Philadelphia, October, 21-26, 1916. 
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advanced stage that it is useless to lose 
further time in laboratory examinations. It 
is absolutely certain that no other procedure 
than operation is possible in order to help 
these cases. We are following in that 
respect the ideas of B. B. Davis (7); that is, 
that cancer is even more of an emergency 
disease than is appendicitis. Furthermore, 
like Kocher, Paterson and others, I am con- 
vinced, that in those cases it is more dan- 
gerous to wait than to operate. If, in 
accordance with the opinion of E. Owen, 
it is an accepted fact that in doubtful cases 
of appendicitis, laparotomy should be done 
to determine the nature of the disease, why 
should we hesitate to employ the same method 
to establish our diagnosis in the upper 
abdomen? The exploratory laparotomy is 
still, in my country, the sovereign criterion 
to determine the procedure of the surgeon. 
Only some weeks ago I opened the abdomen 
of an old lady who had had gastric symptoms 
for many years. I was able, because the 
patient was extremely emaciated, to detect 
on many occasions a tumor no larger than 
a small nut. The operation revealed a 
gall-stone in the common duct. I was not 
ashamed at all of this error, because I was 
able to help my patient. 

Tumor was palpable, very easily palpable 
in all of our patients. I know quite well 
that induration of an ulcer may be present 
in a very few weeks; and I do not ignore that 
the beautiful work of Mr. A. Thomson (8), 
Bird, and others who have shown that an 
extensive fibromatosis of the stomach may 
have no relation to cancer. When in doubt, 
I give my patients the benefit of an operation. 
The indirect operation, as Mr. Bland-Sut- 
ton (9g) insists, is an operation of another 
epoch, because the disease remains and 
threatens the patient with its complications. 

W. J. Mayo and Bland-Sutton have 
called attention to the influence of sepsis 
and the appearance of the patient, indicat- 
ing that they are suffering with cancer. 
The anemic appearance and the peculiar 
aspect which they present are in a great 
proportion of cases due to sepsis. In such 
patients it may be justifiable to follow the 
plan proposed by H. Paterson (10, 14), begin 


with gastro-enterostomy and if the patient 
cannot tolerate further intervention, omit 
the second operation. 

I followed this advice in the case of an 
extremely emaciated patient, who was terri- 
fied at the thought of a second operation. 
Following the practice of B. Dawson (11) 
and Mayo, I ordered the patient to be most 
scrupulous in the care of his mouth which 
showed much to be desired in this direction, 
and following the principles of anoci-associa- 
tion of Crile, I was able to do what I do not 
hesitate to call an ideal gastro-enterostomy. 
The result has been so good that the patient 
refuses to consent to a second operation; he 
seems to be quite well. The greatly indurated 
pyloric mass is still there, pressing upon the 
biliary channels, but after all it can be, and 
I hope that it is, no more than a fibromatosis 
which has developed in the vicinity of an 
indurated chronic ulcer. 

In Chile, we are far behind in the brilliant 
results obtained in North America with the 
X-rays for the diagnosis of these lesions. 
We have not yet a uniform technique for 
their application. We have endeavored to 
introduce the direct method of L. G. Cole, 
so beautifully followed in the most complete 
work of George and Leonard (12). 

I have not yet had the opportunity to 
discover in my patients the secondary de- 
posits in Douglas’ pouch to which G. G. 
Turner and Dr. Palmer (13) have called 
attention. In some of our patients we have 
found the supraclavicular gland of Troissier- 
Virchow enlarged, and I have refused to 
operate upon these cases. 


SUMMARY 

Up to the present time in Chile, we rely 
upon exploratory laparotomy as the final 
step in determining whether an indurated 
chronic ulcer (15) of the stomach should be 
treated by the indirect operation or by the 
most radical and rational method; that is, 
gastrectomy. We are in this respect a little 
in the same position as the English surgeons 
were in 1911 (14). I am a decided partisan 
of gastrectomy and all my preferences go to 
the operation introduced by Polya and 
recommended by W. J. Mayo. 
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CONGENITAL RADIO-ULNAR SYNOSTOSIS 


By WILSON WELLINGTON FEIDT, M.D., MtnneAporis, MINNESOTA 


Assistant Surgeon, Minneapolis City Hospital 


ONGENITAL synostosis of the upper 
ends of radius and ulna is of rare 
occurrence and shows a tendency to 
follow certain laws of heredity. In 
some 40 cases reported to date, only 1 case 
was reported as successfully operated upon, 
with restoration of the function of supination 
of forearm. A perfect result was obtained in 
this case only after a series of five operations. 

In this type of deformity there usually 
occurs in both forearms from three to six 
centimeters of intimate union of the upper 
ends of both bones, and the power of supina- 
tion is largely obtained through the muscles of 
the arm and shoulder. In view of the fore- 
going facts, conservative treatment is of no 
value, regardless of how early the conditions 
may have been recognized by the surgeon, as 
even at birth the union is of such a consistency 
as to be beyond conservative measures. 

This condition has received very little at- 
tention in this country and no cases have 
heretofore been reported by American sur- 
geons. This report includes two cases, oc- 
curring in my service in the Minneapolis 
City Hospital, mother and daughter, both 
natives of Russia, and very much alike in gross 
appearance and loss of function. ‘The mother 
informs me that her father also, a teacher in 
Russia, had the same deformity. 

Heredity. Regarding the strong hereditary 
tendencies, it is interesting to note that in 
Abbott’s (1) cases the deformity was met with 


seven times in five generations; Blumenthal 
(2) reports it also present in a young sister, 
the father and the paternal grandmother 
of his patient; in von Sury’s (3) cases the 
patient’s sister, mother, and maternal grand- 
mother were similarly affected. 

I would here call your attention to a most 
striking tendency to heredity in the human 
as shown by Cushing (4), who has published 
a series of 302 individuals in which congenital 
ankylosis of the proximal phalangeal joints 
occurred, with 25.8 per cent of these in one 
family. 

' As the two conditions are of the same char- 
acter, a bony union of a joint in the upper 
extremity, it gives us strong presumptive 
evidence of the hereditary tendencies in radio- 
ulnar synostosis. This brings us to Mendel’s 
law. Cushing’s study through seven gen- 
erations proves conclusively that this trait 
may be transmitted in its most outspoken 
form by a parent who appears to be slightly 
affected, but never through parents both of 
whom are unaffected. His conclusions were 
that the trait behaves as a simple Mendelian 
dominant, with equal chance among the off- 
spring of affected individuals, that it will or 
will not be inherited. 

It is quite probable that these conclusions 
are applicable to radio-ulnar synostosis. 

Clinical features. I am certain that the de- 
formity is often overlooked by the clinician; 
however, since the introduction of the X-ray 
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as an aid in the surgical diagnosis its discovery 
is more frequent and it removes all doubt in 
its diagnosis. Textbooks do not even mention 
the condition, which accounts for the lack 
of interest by the medical profession. The 
prominent clinical features in such cases are 
the inability to supinate the forearm, the 
natural position of the hand being in prona- 
tion, also the inability to lift objects of any 
weight. The patient is continually dropping 
objects, and cannot receive articles in the 
palm of the hand, for example, a coin. Supi- 
nation is done very largely by the action of 
the muscles of the arm and shoulder. This 
gives an awkward, twisted movement of the 
whole upper extremity. They are unable to 
take part in most athletics, and in wringing 
water out of a cloth the twisting power is weak 
and quite useless. The condition is known to 
exist from birth, and the subjects feel their 
defect quite keenly, and are loath to draw 
attention to the condition. 

Movements at the elbow-joints are as 
follows: flexion normal, while extension 
usually is not quite maximal; the wrist-joint 
movement is normal. On examination of the 
arm, the upper posterior lateral sulcus cor- 
responds to the position of the receded head of 
the radius. 

On examination of the shaft of the radius, 
which is much enlarged, we note an effort of 
nature to preserve the lower wrist-joint ac- 
tion by bending the radius outward, making a 
wider interosseous space than normal. This 
bent-club appearance of the radius is quite 
noticeable in both cases here reported. That 
the osseous union of the radius and ulna is 
firm can easily be proved by X-ray plates, 
as well as by the test of forced supination. 

Morbid anatomy. ‘There are two types of 
this deformity. (1) True radio-ulnar syno- 
stosis in which the upper end of the radius 
is fused with the ulna for 3 to 6 centimeters. 
This bony union is intimate, with no inter- 
vening compact layer between the spongiosa 
of the radius and ulna. Blodgett (5) de- 
scribes this ‘‘cancellated bone fusion” as im- 
portant in the cause of this deformity. Lon- 
guet and Peraire (6) describe by the term 
ossification arciforme the line of fusion ex- 
tending obliquely downward on the front of 


097 


the ulna; and its lower end usually has an 
arcurate to correspond to the upper limit 
of the interosseous membrane. 

Roskoschny (7) reverses the usual arrange- 
ment in reporting a case in which the ulna 
was stout and long and the radius slender and 
short. Appraille (8) describes a single case of 
synostosis of the lower end of the ulna and 
radius. The lower end of the radius and 
ulna are usuallly free. Wilkie (9) cites a 
case of lower end thickening of radius and 
ulna, which he describes as ‘‘a symmetrical 
thickening,” and suggestes there is a tendency 
to a fusion of the lower ends as well as of the 
upper ends of these bones. In Case 2, here 
reported, the mother showed this symmetrical 
thickening, in both radius and ulna extending 
about 6 centimeters from the lower ends. 
Careful study shows that Case 1, the daugh- 
ter, has these same features. In Case 2, 
there is a linear fissure of the external sur- 
face of the lower radius, leading to the wrist- 
joint, internal to the styloid process, which 
suggests some former injury, as a fracture. 
But this is denied in the history of the case. 
Its perfect symmetery in both radii would sug- 
gest that in her strenuous work there had oc- 
curred some tearing of the bony structure by 
muscular action, much as we would explain 
a spontaneous fracture in a_ pathological 
condition. 

The fascial and muscular changes are ap- 
parent. The supinator muscles are deficient, 
and Dawson (10) reports a case in which the 
supinator brevis was absent. The axis of 
the flexors and extensors is altered and the 
pronators radii teres and quadratus are 
shortened. The interosseous membrane is 
usually narrowed in its upper part. 

2. Synostosis with dislocation of the head 
of the radius is the other type of deformity and 
is more frequently met with. 

Etiology. Liebein (11) states that this de- 
formity belongs to a group of deformities of 
the osseous system characterized by dis- 
turbance in osteogenesis in isolated and fre- 
quently symmetrical sites in the body, and 
that the defect, whatever it be, is transmitted 
in the germ-plasm. 

This lack of, or delayed, development of 
the radius may be the late appearance of the 
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ossification center in the proximal end of 
the radius; hence it is possible that some in- 
hibitory influence may be active at this pre- 
natal period, which may determine or cause 
these congenital anomalies; and this is con- 
ceivably influenced by heredity. 

In the embryo the usual position of the 
forearm is pronation but I have no cause to 
think that uterine pressure or any other 
factor would account for a solid and intimate 
union of these bones, as was recognized by 
this mother in this case here reported who 
detected the deformity herself and tried to 
correct it during the first week of the child’s 
life. 

Bardeen and Lewis (12) found in the em- 
bryo at four and a half weeks that the radius 
and ulna were distinct below, but fused above. 
Lewis (13) states further that at the sixth 
week of foetal life the distal ends of the fore- 
arm bones were distinct and separated from 
each other, and that the perichondrium of the 
proximal end of the radius was continuous 
with that of the adjoining surface of the ulna. 
Lambertz law relating to these cases is as 
follows: In the extremities the ends which 
show a more elaborate development as re- 
gards shape have a less degree of growth; 
hence as the radius does not develop in form 
it seems to increase in length. 

Treatment. ‘There is in my mind no satis- 
factory treatment for a case of congenital 
synostosis of the upper ends of the radius 
and ulna. 

Dawson’s five operations on one patient 
with restoration of the function of supination 
was justifiable inasmuch as the patient 
was determined to get relief at all hazards. 
It is interesting to note that division of the 
bridge, freeing the head of the ulna, division 
of the interosseous membrane, excision of the 
head of the radius with rotation of the bone 
segment 40 degrees finally gave the young 
woman a very useful forearm. 

It will be important to note that Dawson 
was successful after the osteotomy of the 
radius at the junction of the lower and middle 
third by rotating the lower fragment 40 de- 
grees. He held this position by the use of 
plates. This gave free use of the forearm, 
as the patient could use the forearm in the 
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turning movement, as in the use of the screw- 
driver or playing the piano. 

It should be noted that Dawson’s five op- 
erations were pioneer work and in great 
measure necessarily experimental, and that 
one of them, the freeing of the head of the ulna, 
accomplished no benefit. With the data 
gained from this case we can see that his four 
beneficial operations could be accomplished 
in one operation, that separation of the head 
of the radius and division of the interosseous 
memberane, with osteotomy and rotation of 
the radius, are all that is required for successful 
restoration of the function of supination. 

Of the other five cases reported operated 
upon, the result in two was about 80 degrees 
rotation, as will be seen in the following table: 























Operator Where reported Operation Results 
1. Kummel Bibliot. méd. | Bony bridge divided Not known 
Abt. u. Chir., 
cxi, 19. 
2. Morestin | Bull. et mém.} Removed head of radius| 80 degree 
Soc. Anat. de and resected the bony] rotation 
Par., 1904, 60.) bridge 
3. Stretton Brit. M. J., | Division of bridge and] Great im- 
1905, xi, 1519.| resection of head of] prove- 
radius ment 
4. Rais Division of synostosis Lack of im- 
prove- 
ment 
5. Schilling Inaugural Dis-| Division of bony bridge] 78 degree 
sertation Kiel,] andextensorcarpiradi-| rotation 
ref. Lieblein,| alis interposed in two 
loc. cit. months 














In the case of the daughter, here reported, 
I was asked to improve her condition by the 
use of braces; operation was not desired by 
either patient, as neither considered them- 
selves sufficiently inconvenienced to expose 
themselves to operative procedures. 

I wish to express my gratitude to Dr. 
Charles D. Harrington for these excellent 
radiographs. 


Case 1. Female, age 15, school girl. Nativity 
Russia. Came to hospital from gymnasium on ac- 
count of deficiencies in arm movement. This im- 
pairment was first noticed by her mother when she 
was only a week old. The mother had made an 
effort to correct the deformity but failed. The 
patient knew her condition in childhood as she could 
not play jack-stones, and would let things drop, but 
was anxious to get along without being noticed in 
her defective movements. She can play the piano 
and do most things other children do, and at present 
is employed as a clerk in a department store. Here 
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Fig. 1. Case t (at left). To show natural position of 
forearm in pronation. Note the narrowed outline of upper 
forearms with well marked sulcus on postero-external 
aspect of elbow. 

Case 2. Same position of pronation in the mother. To 
show characteristic contour of forearms. Wide lower fore- 
arm and narrow upper forearms. Note sulcus on postero- 
external aspect of elbow. 


she is continually dropping articles. Had typhoid 
at eight and made a good recovery. Family history 
negative except mother has similar condition. 

txamination. Muscular development of arms 
and forearms above the average. No marks or 
scars around elbow-joints. The contour of the 
forearms was quite distinctive. In the position of 
full pronation, her natural position, the narrow out- 
line of the upper end of forearm, due to the receded 
head of the radius, was noticeable. In this position 
a sulcus is produced. 

Outward rotation of the shoulder-joints gives a 
twisted position which makes possible the limited 
supination of the forearms. By special effort to 
rotate she secures a maximum amount of sup- 
ination as follows: right 45 degrees, left 6c degrees, 
due mostly to action of the shoulder-joints. The 
palmar surfaces were approximated only by effort 
from the shoulder. Circumduction at the shoulder 
is not perfect, being impeded in full extension. 
The elbow-joint is not perfect, there being an ex- 
tension of only 160 degrees. Flexion normal. 
Flexion and extension of wrist normal. In the act 
of taking a coin she rotates the forearm from the 
shoulder; in the effort to effect supination, to re- 
ceive a coin, she must take it between the thumb 
and index finger, being unable to turn palm upper- 
most as is the usual way of receiving money or 
other objects. In the test of placing finger tips to 
chest with the dorsal surfaces of hands in apposi- 
tion, the wrist forming an angle of 90 degrees, the 
best she can do is to place the hands on the chest in 
the awkward position shown in Figure 3. The 
roentgenograms show solid bony union of 6 centi- 
meters of upper ends of radius and ulna. The 
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Case 1 (at left). 


Fig. 2. 
by rotating shoulder outward; the patient in act of grasping 
a coin. 

Case 2. 
shoulder outward; the patient in act of grasping a coin. 


Maximum supination secured 


Maximum supination secured by rotating 


shaft of the ulna is slender and straight, while the 
shaft of the radius is stout and curved, as if pushed 
away from the ulna, causing the interosseous space 
to be abnormally wide. ‘There is a slight enlarge- 
ment of ulna and radius for about 5 centimeters 
from lower ends. Both forearms are practically 
identical and there are no other abnormalities in 
the body. ‘The grasping and lifting strength is 
practically lost with the arms in extension. 

CASE 2. Female, aged 42, house-wife. Nativity 
Russia. Mother of Case 1. Came to hospital 
with request that I give daughter relief of her de- 
formity by use of braces. She knew her own con- 
dition and has always worked hard; when washing 
she had great difficulty in wringing the water out 
of clothes. She has very little twisting power in the 
forearms. 

She is the mother of five girls and one boy, and 
after careful examination I was unable to detect any 
abnormality in any but the case reported above. 

One especially interesting feature is that she re- 
ports that her father who died in Russia, aged 62 
years, had the same condition. He followed 
teaching and was unable to supinate his forearms. 
The fact that for three generations this deformity 
existed is proof of its hereditary tendencies. In the 
two cases here reported their actions, deficiencies, 
and anatomical pictures are so similar that to re- 
port the mothers’ case is a repetition of Case r. 
She is very sensitive regarding her deformity and is 
superstitious about it. 





Case 1 (at left). Forearm in position in at- 


Fig. 3. 
tempting to approximate dorsal surfaces of hands with 
wrist forming angle of 90 degrees. 


Case 2. Forearms in position same position as in Case 1, 











Roentgenogram of Case 1. 


Fig. 4. 


Examination. Muscular development of arms 
and forearms unusually large. There are no traces 
of former injury or disease in the neighborhood of 
the elbow or wrist-joints. The sulci due to re- 
traction of the heads of the radii are very noticeable. 
This also gives the narrow outlines of upper fore- 
arms. 

Outward movement from shoulder action gives 
about 55 degrees of supination of both forearms. 
Circumduction of shoulder-joints impeded at full 
extension. 

Extension of elbow-joints is 160 degrees. How- 
ever, flexion of elbow-joints is normal. The wrist 
actions of flexion, extension, and outward and in- 
ward rotation are normal. 

In her action of receiving a coin she shows the 
same awkward movement of twisting the whole 
upper extremity from the shoulder. This same 
awkward movement is again shown in the chest 
position. 

In the radiographic study we notice the same 
general landmarks as in Case 1. However, in a 
close study, there are interesting differences. 
Union of upper radio-ulnar 5 centimeters or 1 
centimeter less of union thanin Case rt. The union 
is firm and makes a solid upper forearm and there 
is no outward rotation from the upper radio-ulnar 
articulation. The outer edge of ulna is unusually 
straight and there is a thickened outline of the 
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Roentgenogram of Case 2. 


Fig. 5. 


lower 6 centimeters of ulna. The radius appears 
pushed away farther from the ulna than in Case 1, 
thus forming a wider interosseous space. The 
irregularly enlarged (club-like) appearance of the 
lower end of the ulna and radius is interesting, as 
compared with the smooth outline of the lower end 
of the ulna and radius in Case 1. Again, it will be 
noticed that the synostosis in the right and left fore- 
arms is identical and the patient suffers the same lack 
of function in both arms. 
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THE GROWTH OF FREE BONE TRANSPLANTS 
AN EXPERIMENTAL STUDY 
By Dr. TSUNEHARU TODYO 


Instructor in the Orthopedic Clinic of the Imperial University, Kiushiu, Japan 


LLIER’S view (23) that “bone trans- 
planted with its periosteum can sur- 

vive” was overthrown when Barth (6) 
advocated that according to his ex- 
periments transplanted bone entirely loses its 
vital power and is replaced by newly built 
bone tissue. Therefore, it would seem that 
dead or living bone transplants may be used 
without altering the process of bone regenera- 
tion. Since then the consensus of opinion is 
that the fate of the transplanted bone is not 
so extreme as Barth declared. The bone 
tissue should be kept covered with its perios- 
teum preferably as fresh as possible and au- 
togenous transplants should always be used to 
attain the best results in bone transplantation. 

While the question of the fate of trans- 
planted bone and the problems associated 
with it are not quite settled, the use of bone 
transplants is increasing year by year, and is 
fulfilling its clinical aim. The cases of Prof. 
Dr. Sumita, which he published in the trans- 
actions of the fifteenth Japanese surgical 
congress, are so interesting that it might be 
well to describe the growth of the transplants 
in these cases. 

I examined changes which took place in 
every part of the bone. If osteogenesis of 
transplanted bone were a matter of fact, its 
growth might be imagined, too; and in this 
relation all my experiments were with the 
epiphyseal line in young growing animals. 

Since changes of the transplanted bone took 
place in a short time after the transplantation, 
as Frangenheim said, I should like to make a 
preliminary report of the early experiments 
at this time. 

Here I wish to thank Prof. Dr. Sumita for 
his kindness in suggesting this theme to me 
and for his help in writing this article. He 
has shown me a case of transplantation in an 
animal which might be considered as evidence 
not only of a surviving transplant but of its 
growth. 


METHOD OF EXPERIMENT 

The animals used for these experiments 
were young dogs, 1 and 2 months old. Under 
strict asepsis, I freed an entire radius from its 
surrounding tissue, removed it, and then re- 
planted it into the same dog in an inverted 
position, or at times exchanged it with a 
similar bone of another dog, placing it here 
also in an inverted position. In the operation 
I avoided trauma to the surrounding tissue. 
Concerning the periosteum, I conserved it 
entirely with the transplant, but sometimes 
before the transplantation I stripped it off 
entirely with a knife after removing the 
transplant from the body. 

In every case before the operation roentgen- 
ograms were taken and repeated after the 
transplantation at certain intervals to ob- 
serve changes in the transplanted bone. The 
experiments were completed in from 11 to 65 
days after the transplantation. ‘The trans- 
planted bone, after being removed from the 
body, was fixed in formalin solution, nitric 
acid formalin, or Zilken’s decalcifying solu- 
tion; celloidin sections were made and stained 
with hematoxylin-eosin, or with iron-hema- 
toxylin. 

RECORD OF THE EXPERIMENTS 

EXPERIMENT 1. Replantation of the left radius 
with periosteum examined 11 days after the trans- 
plantation in a dog, two months old, weight 2,170 
grams. 

Under general anesthesia with ether, through an 
incision over the entire length of the left forepart 
of the front leg the entire radius was made free and 
removed. ‘Thereby injury of the periosteum and 
epiphysis was almost entirely avoided. This bone 
with its periosteum was replaced in an inverted 
position. At the time of the operation the radius 
was 6.5 centimeters long. After the operation a mild 
suppuration took place in a part of the wound. 

Examination 11 days after the replantation. 
Macroscopical appearance of the transplant: The 
entire upper epiphysis (in the transplanted position) 
and the upper part of the diaphysis at the lateral 
surface were grown fast to the surrounding tissue. 
The upper epiphyseal line (in the transplanted 
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Fig. 1. Experiment 3. A newly built tissue entering 
into an interlamellar space. a, A cell with the form of 
fibroblast; 6, a newly built blood-vessel; c, a giant cell; 
d, the pre-existing bone substance; ¢, a cell with the form 
of a polyblast. 


position, and in the following, “upper” and ‘“‘lower” 


mean the situation in the transplanted position) 
showed a furrow-like depression. The part of the 
transplant which did not grow together with its 
surrounding tissue lost its periosteum entirely and 
its surface was smooth. A vertical section of the 
transplant showed a pale whitish color, losing the 
color common to the marrow. Nowhere macro- 
scopically was found resorption of the bone sub- 
stance. Both the upper and the lower epiphyseal 
line possessed normal color. 

Microscopical appearance of the transplant: 
There were no retrogressive changes in the perios- 
teum; the cell nucleus being as well stained as normal. 
In the subperiosteal layer, there were no retro- 
gressive changes of cells, but instead, new blood- 
vessels, cells with spindle and star form and poly- 
blasts were seen coming from the periphery into 
the structure of the transplant. As yet there was 
no new building of bone tissue. These cells and 
blood-vessels had entered into the interlamellar 
spaces, and not into the pre-existing bone tissue. 
In the depth of the diaphysis, all cells in the inter- 
lamellar spaces had lost their ability to take the 
stain. The bone-cells also stained but slightly. 
Between the cortex and the central part of the bone 
there was a zone showing degeneration of the cells. 
In this latter part all cells had lost their ability to 
take nuclear stain. The cells of the epiphysis had 
an appearance of shrinking to a slight degree, but 
there were no distinct retrogressive changes. The 


‘a 





Fig. 2. Experiment 3. Entering of newly built tissue 
into the interlameller spaces of the transplant and the 
new bone building. a, The beginning stage of the new 
building of the lamellae; b, the newly built tissue; c, the pre- 
existing bone substance. 


pre-existing cartilage-cells showed no changes sugges- 
tive of proliferation. The cells of the epiphyseal 
line showed no degeneration, but very beautiful 
direction-phenomena. Nowhere was there seen an 
increase of giant cells, nor a resorption of bone tissue. 

EXPERIMENT 2. Replantation of the right 
radius, without periosteum, examined 12 days after 
the transplantation, in a dog three months old, weight 
2,110 grams. 

Under general narcosis by ether inhalation pre- 
ceded by a morphine hypodermic injection, through 
an incision similar to that in the former case the 
right radius was removed, and after stripping off 
the entire periosteum this bone was replaced in an 
inverted position. At the time the operation was 
performed the length of the radius was 7.7 centi- 
meters. The wound healed by primary union, and 
2 or 3 days after the operation the animal used its 
leg but walked in a limping way. 

Examination 12 days after the transplantation. 
Macroscopical appearance of the transplant: The 
vertical section of the transplant showed a pale, 
whitish color but the color of the epiphyseal line 
was normal. Nowhere on the surface of the trans- 
plant could be found areas of resorption. Between 
the joint surface of the upper end of the radius and 
the lower end of the humerus were to be found no 
extraneous tissues. 

Microscopical appearance of the transplant: The 
subperiosteal layer consisted of connective tissue 
rich in cells. In the cambium layer (the most super- 
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lig. 3. lig. 4. Fig. 5. 
lig. 3. Experiment 6. Before the transplantation. 


Fig. 4. The end of the second week after the trans- 
plantation. 
Fig. 5. The end of the fourth week after the trans- 


plantation. 


ficial layer of the corticalis) there were found many 
cells but no degeneration. Cells in the epiphysis 
showed no degeneration and in various places, very 
clearly stained cells were arranged in groups sug- 
gesting cell-proliferation. Most of the bone sub- 
stance of the ossifying nucleolus in the middle of 
the epiphysis remained, but the majority of the 
bone-cells lost their nuclear staining power. In this 
region cells were seen entering into deep tissues 
from the periphery. ‘These cells consisted of two 
forms: the polyblasts and the spindle or star- 
shaped cells. The cortex had many new vessels 
entering from the periphery and was rich in cells. 
Here spindle and star-form cells built a coarse 
network in which were found many polyblasts. 
The deeper the layer, the greater the diminution of 
the number of cells, and in the deeper layers erythro- 
cytes were mixed with other cells with nuclei that 
have been extravasated in the mass of detritus. In 
the deepest parts were found neither cells with 
nucleus nor erythrocytes. In the interlamellar 
spaces, spindle or star-form cells formed the basis 
of new tissue. In some places were found many 
enlarged polyblasts. No spindle-form cells that had 
entered into the bone substance could be found. 
Most of polyblasts lay near the pre-existing bone, 
and a few of them had entered it. As yet no sign of 
ossification could be found. The cells of the 
epiphyseal line showed a very beautiful direction 
phenomenon but no degeneration. 
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lig. 6. Fig. 7. 

Fig. 6. The end of the sixth week after transplanta- 
tion. The upper and lower epiphyseal lines are not 
changed. 

Fig. 7. The end of the eighth week after transplanta- 
tion. 


In the diaphysis, the blood-vessels and con- 
nective tissue had entered into the interlamellar 
spaces of the superficial layer. In the enlarged 
interlamellar spaces giant cells were to be found. 
But as yet no new building of the bone-tissue was 
seen. Most of the original cells had changed their 
ability to take stain, but in the superficial layers 
many cells were found that showed no such changes. 
In the depth of the marrow, the marrow-cells and 
blood-vessels lost their nuclear stain, and in this 
part we could find neither new blood-vessels nor 
new tissue. Near the lower epiphyseal line no new 
cells had entered. Most of the cells of the lower 
epiphyseal line had disappeared, but very few of 
them remained. However, these cells showed no 
changes. At the border of the lower epiphysis no 
changes were to be found, although most of the 
cells in the central ossified part were degenerated, 
and some of them were necrotic. 

EXPERIMENT 3. Replantation of the right radius, 
with periosteum, examined 14 days after the trans- 
plantation, in a dog two months old, weight 2,597 
grams. 

Using the same method as in the former case the 
whole right radius was replanted in an inverted 
position. The periosteum was kept intact. At 
the time of the operation the length of the radius 
was 7.7 centimeters. A few days after the opera- 
tion the animal walked, using the leg operated on. 
The wound healed primarily. Extension in the 
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Fig. 8. Fig. 9. 
Vig. 8. Experiment 7. Before the transplantation. 
Fig.o. The end of the fourth week after transplanta- 
tion. Ossification has progressed in a relatively large 
region of the lower end of the diaphysis. 


cubital joint on the side operated on was normal, 
and the dog could bend the leg operated on in this 
joint to a right angle. 

Examination 14 days after the transplantation. 
Macroscopical appearance of the transplant: A 
vertical section of the whole bone showed a pale 
whitish color, not the color of normal marrow. 
The color of the epiphyseal line was normal. No- 
where macroscopically could loss of bone-tissue be 
found. Beneath the joint surface of the upper end 
of the transplant was found growing bone. 

Microscopical appearance of the transplant: The 
periosteal and subperiosteal layers showed no de- 
generation, and they were rich in cells. In the 
middle of the diaphysis was found new bone tissue 
which was growing from the periphery into the 
substance of the transplant. ‘The newly built bone 
tissue was stained brightly. ‘The staining of the 
pre-existing bone was less intense. In the new bone 
the lamelle were smaller and formed a very beautiful 
network. In the network, between the lamell, 
we found new blood-vessels which were bridged by 
scanty connective tissue. As yet, there was seen 
no’growth of marrow-cells (Fig. 1). In the pre- 
existing bone-tissue which remains in periosteally 
new built bone, the entire bone-cells have lost the 
marrow stain. ‘The blood-vessels and cells from 
adjacent layers had entered into most of the inter- 
lamellar spaces of the pre-existing bone. ‘Three 
kinds of these cells were distinguishable: (1) a 


Fig. 10. Fig. 11. 


lig. 10. The end of the sixth week after transplanta- 
tion. ‘ 

Fig. 1t. The middle of the ninth week after the trans- 
plantation. 


spindle or star-form; (2) different forms showing 
from small round to polygonal small or large (the 
former are supporting cells and are indistinguish- 
able in their morphology from the common fibro- 
blasts; the latter are phagocytes and are indis- 
tinguishable from the polyblasts); (3) giant cells 
which resemble a group of polyblasts. The cells 
of the polyblast form and others with the form of 
fibroblasts appear at the same time in the inter- 
lamellar spaces. Perhaps the cells of the fibroblast 
form built the new tissue, while the polyblasts 
destroyed and resorbed the pre-existing bone-tissue. 
If this process is advanced, the interlamellar spaces 
enlarge by gradual disappearance of the old bone 
lamelle and are occupied with new connective tissue. 
At this time a tissue rich in cells appears which 
centers about blood-vessels. This tissue builds a 
network by its connection and changes into the 
normal character of bone-lamalle, following the 
appearance of small bone bodies and cells therein 
with an increasing ability to stain (Fig. 1). 

The first cells which make connective tissue 
around the blood-vessels and the cells which grow 
into the bone-lamella have the same form so that 
no morphological difference can be found between 
them. Nearing the epiphysis, the new building 
of bone decreases more and more, and almost all 
of the marrow-cells and bone-cells have lost the 
staining power of their nuclei. The cells of the 
epiphyseal line show no retrogressive changes, but 
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Fig. 12. Fig. 13. 


Fig. 12. Experiment 8. Before the transplantation. 

Fig. 13. The end of the fourth week after the trans- 
plantation. A slight depression is seen in the ulna op- 
posite the upper end of the transplant. 


in the ossification center the marrow-cells have 
entirely lost the staining power of their nuclei. 

EXPERIMENT 4. ‘Transplantation of the right 
radius (homotransplantation), with periosteum, ex- 
amined 19 days after the transplantation in a dog 
two months old. 

By the same operative method as in the former 
cases the right radius of one young dog was ex- 
changed with a similar bone of another young dog, 
and transplanted in an inverted position with the 
periosteum intact. At the time of the operation 
the length of radius was 6.5 centimeters. A few 
days after the operation the dog used the leg 
operated on but walked with alimp. The operative 
wound healed primarily, but the wrist-joint became 
flail-like. 

Examination 19 days after operation. Macro- 
scopical appearance of the transplant: The vertical 
section of the transplant appeared pale and whitish, 
and showed no places having color of the normal 
marrow. ‘The epiphysis had normal color and we 
found no resorbed places on the surface of the trans- 
plant. Between the upper end of the transplant 
and the joint surface of the lower end of the humerus, 
there was no union. 

Microscopical appearance of the transplant: No 
degenerative changes of the periosteum were 
present. In the subperiosteal layer, the cells in 
some parts were degenerated but in other parts were 
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lig. 14. Fig. 15. 
lig. 14. The end of the sixth week after the trans- 
plantation. 
Fig. 15. The beginning of the ninth week after the 


transplantation. 


well conserved. These parts usually are rich in 
cells. Most of the marrow-cells show a tendency 
toward degeneration and occasional weakly staining 
bone-cells remain. Near the epiphyseal line in the 
diaphysis, cells which had entered into the trans- 
plant were very scanty and they were found in 
groups only in the periosteal layer. Cells were 
progressing from this part into the deeper layers of 
the transplant. In the middle of the diaphysis, 
blood-vessels and accompanying cells had entered 
from the surface into the deeper layers of the trans- 
plant. Occasional giant cells were found. In 
some parts new bone-tissue had formed in the 
cortex, the latter showing new bone-lamallz. Yet, 
in the newly formed interlamellar spaces the proper 
marrow-cells had not appeared. In this part we did 
not find cells entering into the marrow. Cells of 
the cartilage of the epiphysis show no degeneration. 
In the central ossified parts, most of the cells were 
degenerated but a few of the cells conserved their 
nuclei weakly stained. 

EXPERIMENT 5. Homotransplantation of the left 
radius, with periosteum, examined 20 days after 
the transplantation, in a dog two months old, weight 
1,216 grams. 

By the same operative method as in the former 
cases, the whole left radius of a young dog was 
exchanged with a corresponding one of another dog 
of the same litter, and transplanted with the perios- 











16 (at left). 
physeal line not changed. 
ation.) 
Fig. 17. 
ment cartilage cells has become irregular. 
of poliferation the direction phenomenon is lost. 


Ixperiment 8. The upper epi- 
(65 days after the transplant- 


Fig. 


The epiphyseal line, in which the arrange- 
In parts in spite 


teum, in an inverted position. The dog, a few days 
after the operation, used the leg but walked with a 
limp. The wound healed primarily. 

Examination 20 days after transplantation. 
Macroscopical appearance of the transplant: The 
transplant had grown to its surrounding tissue very 
well and a vertical section showed a thinning of the 
epiphyseal line. Otherwise we can find nothing 
abnormal except the pale whitish color of the mar- 
row. 

Microscopical appearance of the transplant: The 
periosteum showed no degenerative change but was 
rich in cells. All the cells in the interlamellar spaces 
and the bone-cells had lost the staining power of 
their nuclei. In the subperiosteal layer new blood- 
vessels had arisen and from this part there was 
growing new tissue into the deeper layers of the 
transplant. The cells of the epiphyseal line were 
entirely degenerated. From a part of the epiphysis, 
connective tisse was entering into the cartilage 
tissue. All the cartilage-cells conserved the stain of 
their nuclei but were shrunken. 

EXPERIMENT 6. Replantation of the right 
radius, with periosteum, examined 42 days after 
the transplantation, in a dog two months old, weight 
2,620 grams. 

By the same operative method as in the former 
cases, the right radius was removed from the body 
and replanted in an inverted position with the 
entirely conserved periosteum. From the next day 
after the operation the dog used the leg operated 
on but walked witha limp. Healing of the operative 
wound was by first intention. At the time of the 
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operation, the length of the radius was 5.4 centi- 
meters. At the time of the death of the animal, 
the forepart of the front leg was of just the same 
size as that of the other side but its length was 
2 centimeters less than that of the opposite side. 
Both flexion and extension of the cubital joint were 
normal but rotation of the foreleg was impossible. 
This was fixed in a mid position. As the wrist-joint 
was wobbling, the dog could not keep it in an ex- 
tended position in walking but bent it to a right 
angle, touching the floor with entire part below this 
joint. This dog limped till death. At death this 
dog weighed 8,200 grams. 

Examination by X-ray, end of the second week: 
The contour of the transplanted bone was even and 
did not show any diminution of the bone shadow. 
Both the length and thickness of the transplant 
were the same as when it was transplanted (Fig. 4). 

Kind of the fourth week: The shadow of the bone 
was diminished in the upper and lower end of the 
diaphysis of the transplant, being especially clear 
at the lower end, so that the lower end seemed as 
if it had been divided into several parts (compare 
with the microscopical view). Also the contour of 
the upper end had become irregular. While the 
contour of the upper epiphysis had become irregu- 
lar, its thickness was increased. No remarkable 
changes were present in the lower epiphysis (Fig. 5). 

End of the sixth week: The changes of the upper 
end of the diaphysis seemed greater than in the 
fourth week; yet, in the lower end we found no more 
diminution of the bone shadows and the lower 
epiphysis which had been divided in several parts 
by the disappearance of bone shadows, had _ re- 
markably enlarged. The middle part of the 
diaphysis showed an even contour and an increase 
of its thickness but no disappearance of the bone 
shadow. ‘The upper epiphysis appeared as if it 
were divided into several parts by the disappearance 
of bone shadows but every piece was enlarged. The 
lower epiphysis also showed a view of slight disap- 
pearance of substance in the middle of its surface. 
The upper and lower epiphyseal lines were not 
changed (Tig. 6). 

End of the eighth week: The diaphysis not only 
showed diminution of the bone shadow but a remark- 
able increase in its thickness; also the divided pieces 
of the bone in the lower part were enlarged, so that 
between them and the diaphysis remained a septum 
like a line. The upper epiphysis was enlarged, too, 
but the middle part, which had remarkable trans- 
parency, remained as in the former examination. 
Also the lower epiphysis had no appearance of re- 
sorption of the bone substance but it was remark- 
ably enlarged (Fig. 7). 

Macroscopical appearance of the transplant: The 
upper and lower epiphysis and the diaphysis are 
well distinguished from each other by the epiphyseal 
line; the cartilage of the epiphysis and epiphyseal 
line showed no changes except a slight irregularity 
of the cartilage of the joint surface. And the 
marrow possessed a normal color (at the section of 
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the transplant within 20 days it has showed a pale 
whitish color). At the transplant, the surface 
toward the skin was smooth, but that toward the 
ulna had an area at which a tissue like connective 
tissue had entered into the transplant. The cavity 
of the cubital joint, on the radial side, was nearly 
filled with a connective tissue. The above-described 
tissue entered into the transplant and was a part 
of this tissue. The surface opposite the interosseal 
line was also slightly uneven. The vertical section 
of the upper epiphysis was divided, at the lower 
thirds, into lower and upper part by a tissue which 
had the appearance of cartilage. 

Microscopical appearance of a whole vertical 
section of the transplant. The upper epiphysis: 
The greater part of the upper epiphysis consisted 
of tissue already ossified, and the central part of 
the upper end was occupied with a connective and 
cartilage tissue. These two tissues were just 
beginning to ossify. At the junction of the ossified 
zone we found two kinds of tissues; the normal con- 
nective tissue and the cartilage tissue, and we could 
make out a part of the ossification of the cartilage 
and of the connective tissue in the same field. Also, 
there is a curved strip of cartilage entering from 
one side of the epiphysis. Nowhere in this cartilage 
was found tissue showing the normal construction 
of the epiphyseal line. In the subperichondral layer 
we found a completely ossified part and another one 
just ossifying. In the marrow substance of the 
ossified part, the cells lying in the interlamellar 
spaces had a normal appearance. ill this cartilage 
tissue above described corresponds to the thin 
shadow in the X-ray photograph. (This part 
showed a disappearance of the bone substance, but 
perhaps it was true that this thin shadow might be 
interpreted as an irregular proliferation of the 
cartilage tissue.) The condition of the ossification 
gives us the idea that this cartilage tissue would soon 
have ossified and united. The increasing of bone 
shadow in the X-ray examination perhaps demon- 
strates this fact. 

Diaphysis. There is a small part of the cartilage 
which had not quite ossified. The cells in the inter- 
lamellar spaces and the bone-cells were normal, 
except it was rich in the interlamellar substance 
and in consequence the interlamellar spaces are 
smaller than those of the normal. 

The lower epiphysis. We find a curved line-like 
zone in a part which corresponds to the location of 
the common epiphyseal line. The ossified part 
below this zone is hardly as wide as one-third the 
entire lower epiphysis. Another large part consist- 
ed of rapidly ossifying cartilage. At some places 
in the zone of ossification, we found a view like the 
direction phenomena of the normal epiphyseal line. 
As’ it neared the outward side, this cartilage tissue 
became a connective tissue; at the periphery it ex- 
tended into fibrous membrane, and between them 
we could find no difference in appearance. 

To sum up, in this case, the transplanted bone 
has grown in very well. In the X-ray examination, 
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at the end of the fourth week we found in the lower 
end of the diaphysis indications of bone resorption, 
but the microscopical examination showed instead 
that there had been an irregular proliferation of the 
cartilage tissue which had ossified within a few 
weeks. The whole transplant had increased in 
thickness but not in length. 

The microscopical examination showed two 
tissues, irregularly mixed, one ossified and the other 
undergoing ossification. The upper and lower 
epiphyseal lines could be found by both the ma- 
croscopical and the X-ray examination, but the 
microscopical examination revealed an absence of a 
normal epiphyseal line structure. 

EXPERIMENT 7. Replantation of the right radius, 
with periosteum, examined 60 days after the trans- 
plantation, in a dog two months old, weight 2,700 
grams. 

By the same operative method as in the former 
cases the right radius was removed from the body 
and replaced, with its periosteum, in an inverted 
position. A few days after the operation the dog 
used the leg operated on but walked with a limp. 
The wound healed by primary union. At the time 
of the operation, the length of the radius was 7 
centimeters. Before the death of this animal, the 
forepart of the front leg was the same thickness 
but was shorter than that of the opposite side by 
2.5 centimeters. Both flexion and extension of the 
cubital joint were normal, but rotation of the 
foreleg was impossible. In walking, the dog 
touched the floor with the entire part below the 
wrist-joint of the side operated on, flexing this joint 
to aright angle. This animal limped till its death 
but walked very actively, using the leg operated 
upon. 

X-ray examination, end of the fourth week: The 
greater part of the diaphysis shows no changes but 
the contour of the upper and lower end has become 
irregular. In the central part of the upper epi- 
physis, the penetration of the X-ray is diffusely 
increased. ‘The upper epiphyseal line showed dis- 
tinctly but the lower epiphyseal line did not. Ossi- 
fication had progressed (Fig. 9) in a relatively large 
region of the lower end of the diaphysis. 

End of the sixth week: In the lower end of the 
diaphysis the proliferation of the bone substance 
had progressed well but otherwise the diaphysis 
showed neither changes nor an increase in length. 
The penertation of the X-ray through the central 
part of the upper epiphysis had increased very 
remarkably. The lower epiphysis showed an en- 
largement. The upper epiphyseal line was distinct, 
but the lower epiphyseal line was not. The surface 
of the ulna was dense where it touched the upper 
end of the transplant (Fig. 10). 

End of the ninth week: No remarkable changes 
were present in the diaphysis. The penetration of 
the X-ray in the central part of the upper end of the 
diaphysis had increased more and more, but the 
whole diaphysis had enlarged. The upper epiphys- 
eal line was distinct but the lower epiphyseal line 
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was not. The transplant shows no increase in 
length. The ulnar shadow has increased (Fig. 11). 


Death of the experimental animal occurred 60 
days after the transplantation; the weight at this 
time being 7,760 grams. 

Macroscopical appearance of the transplant: The 
transplanted bone had grown in very well. Its 
surface was smooth and on vertical section its entire 
appearance was normal, so that every component 
of the bone could be distinguished. Thus the 
periosteum, cortex, marrow substance, etc., con- 
served their characteristics. The surface of the 
upper epiphysis had become irregular. The upper 
epiphyseal line was thinnest at its center, increasing 
in thickness peripherally. Otherwise, it had the 
appearance of a normal epiphyseal line. The lower 
epiphysis could not be distinguished as the epiphys- 
eal line had become indistinct. By the replanta- 
tion in an inverted position the large end replaced 
the small upper end of the radius. This produced 
a gap between the lower end of the transplant and 
the carpal bones. However, this was occupied by 
the newly formed cartilage which had ossified in 
areas. The length of the transplant had not in- 
creased. ‘The increase in thickness was confined to 
the lower end of the transplant. This area showed 
a remarkable proliferation of the cartilage cells and 
ossification. 

Microscopical appearance of the transplant: The 
greater part of the center of the upper epiphysis con- 
sisted of living marrow substance but scattered 
therein were cells which did not take the nuclear 
stain. The periphery and the side opposite the 
epiphyseal line consisted of cartilage but the upper 
surface became connective tissue. In the cartilage, 
no necrotic areas were seen. The surface is covered 
with fibrous tissue. The entire diaphysis consists 
of living bone tissue. But the bone-lamellz are 
thick and dense; and, in consequence, the inter- 
lamellar spaces are small and contain few cells. 
The lower epiphysis consisted of ossified tissue and 
cartilage; these two tissues were intermixed. ‘The 
ossification took place in the cartilage and con- 
nective tissue. The contents of the interlamellar 
spaces were just the same as that in the normal 
bone. Nowhere was dead tissue found. The lower 
epiphysis was covered by a relatively thick con- 
nective tissue. While the upper epiphyseal line 
remains a living zone of the cartilage, it has lost 
the usual structure which was altered by very 
irregular arrangement of the cartilage cells. While 
we could not discern the lower epiphyseal line, 
either by the X-ray or by macroscopical examina- 
tion, the microscopical section showed the character- 
istics of the epiphyseal line to be preserved. In 
this region, cartilage and bone cells lay close to each 
other; there was no boundary line, which Sumita 
maintained was an indication of the cessation of 
growth of enchondral bone. This suggests that this 
part may grow in length. The larger part of the 
epiphyseal line has lost its characteristic structure 
and is replaced by fibrous tissue. 
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To sum up this case, the operative wound healed 
primarily, and the transplanted bone grew in very 
well. While the growth in length of the forepart 
of the front leg on the side operated on had ceased, 
the thickness of this leg increased. In spite of the 
excessive motion in the wrist-joint and the limita- 
tion of the rotation of the forepart of the leg on the 
side operated on, the animal used this leg very 
actively. The X-ray examination indicated that 
some parts of the bone substance had disappeared, 
but these areas were occupied by irregularly pro- 
liferated cartilage. In the diaphysis no bony 
defects were found. There was a remarkable pro- 
liferation of cartilage and its ossification to fill the 
defect at the distal end, resulting from the inversion 
of the radius, which replaced the large end of this 
bone with the small end. Vertical section of the 
transplant presented the normal long bone charac- 
teristics. In the central part of the upper epiphysis, 
we found that a small number of the bone-cells had 
lost their nuclear stain. Elsewhere the transplant, 
microscopically, consisted of living bone and car- 
tilage. 

EXPERIMENT 8. Replantation of the right radius, 
without periosteum, examined 65 days after trans- 
plantation, in a dog two months old, weight 2,850 
grams. 

By the same operative method as in the former 
cases, the right radius was removed and then trans- 
planted in an inverted position after stripping off 
the entire periosteum. The length of the transplant 
at the time of the operation was 7.2 centimeters. 
The operative wound healed primarily. At the 
death of the animal, the forepart of the front leg on 
the side operated on was shorter by two centimeters 
but was of the same thickness as its fellow of the 
opposite side. The flexion and extension of the 
right cubital joint was normal but the rotation of 
the forepart of this leg was impossible. The wrist- 
joint, when the dog walked limpingly, had been 
bent to a right angle, touching the ground with the 
entire part below this joint. But the animal had 
used this leg very actively. Death of the animal 
65 days after transplantation. The last weight 
was 9,430 grams. 

Examination by the X-ray: The contour of the 
upper and lower end of the diaphysis is irregular, 
but the greater part of its middle is smooth, and 
the entire diaphysis has increased in width, with the 
enlargement marked, especially in the lower end. 
In the middle part of the upper epiphysis, the pene- 
tration of the X-ray has increased very remarkably 
so that the upper epiphysis is divided into two 
regions. The transplant has increased in length 
very slightly. The lower epiphysis showed no 
great changes and its enlargement is not so marked. 
The ulna showed a slight depression opposite the 
upper end of the transplant (Fig. 13). 

End of the sixth week: The middle and lower end 
of the diaphysis showed no changes but in the upper 
end there was a semilunar area with an increased 
penetration of the X-ray. The diaphysis had 
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increased somewhat in thickness. At the upper 
epiphysis the areas, which formerly seemed divided, 
had united, leaving a central perforation. The entire 
upper epiphysis had enlarged. The lower epiphysis 
was greatly enlarged. The upper and lower epiphys- 
eal lines, both of which had spread, have again 
become narrow. A proliferation of the bone sub- 
stance in the tissue surrounding the lower epiphyseal 
line was seen. The depth of the ulna has increased, 
thereby forming a new hollow for a joint (Fig. 14). 

Beginning of the ninth week: No remarkable 
changes at the upper and the middle part of the 
diaphysis were seen. Its lower end has enlarged 
alittle. The area which had seemed as if perforated 
has become smaller by the progression of the ossifi- 
cation. The proliferation of the bone tissue has 
progressed markedly (Fig. 15). 

Macroscopical appearance of the transplant: The 
transplanted bone has grown in very well. Its 
surface is smooth throughout. On vertical section 
it appears normal, so that every component can be 
distinguished; the periosteum, cortex, marrow sub- 
stance, etc., conserved their characteristics. In the 
middle of the upper epiphysis the bone substance 
has disappeared and has been replaced by connective 
tissue. The lower end of the transplant showed a 
remarkable growth of connective tissue and occupied 
a great defect between the lower end of the trans- 
plant and the carpal bones, produced by the replan- 
tation in an inverted position. 

Microscopical appearance of the transplant: I 
made microscopical preparations from the whole 
vertical section of the transplant. The upper 
epiphysis showed a very irregular surface, and the 
ossified areas were divided by cartilage-like septa. 
We found a tissue resembling connective tissue 
entering at the middle of the surface. The upper 
epiphysis was covered with a relatively thick con- 
nective tissue, and parts of it, lying directly under 
this cover, had been ossified to a great extent, while 
other areas consisted of cartilage. In the ossified 
areas, the cells in the interlamellar spaces were not 
dead as were those in the marrow of the ordinary 
bone. At the surface of the transplant in the 
diaphysis we found periosteum which developed 
as well as the normal periosteum. At the upper and 
lower epiphysis and in the cortex a living bone 
remained; but the cells in the marrow had lost their 
staining power. There were bone-cells, the nuclei of 
which stained weakly but by closer observation we 
noted that in most of them the cell bodies were 
shrunken, and had lost their nuclear characteristics. 

In the interlamellar spaces bone-cells were found, 
while deeper, here and there, giant cells were 
present. Nowhere in the pre-existing bone was 
there development of cartilage. The greater part 
of the tissue developed in the region of the lower 
epiphyseal line consisted of cartilage and but a small 
part of that ossified. In the ossified part, the normal 
marrow-cells developed. Dead tissue is nowhere to 
be found. A trace only of the upper epiphyseal line 
remained. This was no more than a small area in 
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the center of the upper end of this diaphysis that 
remained as real cartilage. This is very curved 
and its breadth varies greatly in its different parts. 
A tissue conserving the normal construction of the 
epiphyseal line was found (Fig. 16). In this region 
there was no boundary zone; the cartilage-cells lay 
close to the marrow-cells. At one portion of the 
diaphysis near this area, ossification had progressed. 
In spite of the active proliferation in parts of the 
epiphyseal line, the direction phenomenon was lost, 
and the arrangement of cells became very irregular 
(Fig. 17). As above described, cartilage tissue in 
great quantity has enveloped the region of the lower 
epiphysis; but the original epiphyseal line is lost, 
as no tissues conserving the construction of the 
epiphyseal line remained. 

To sum up in this case, the transplanted bone 
had grown in very well. An increase in the length 
of the forepart of the front leg on the side operated 
on had taken place, though this growth had been 
obstructed. This part of the foreleg had enlarged 
as well as its fellow of the opposite side. The rota- 
tion power of the forepart of the leg was lost and the 
fixation of the cubital joint was impossible, yet the 
animal used this leg very well. At first under the 
X-ray examination we found an increase of penetra- 
tion of the X-ray in the small part of the upper 
epiphysis and in the upper and lower ends of the 
diaphysis, but after the fourth week an enlargement 
of the transplant began, especially at the site of the 
defect between the lower end of the transplant and 
the carpal bones. Here we found a new formation 
of ossifying cartilage in great quantity. 

The microscopical examination shows that the 
transplant consisted of living cartilage and bone, 
except that the marrow presented changes in the 
staining power of the nucleoli in the middle part of 
the diaphysis. The cells of the upper and lower 
epiphyseal line were proliferated, though most of 
them lost their characteristics. There is a portion 
of the epiphyseal line which conserved its character- 
istic histological construction. 

All my experiments were with young 
growing dogs only. There was_ neither 
“‘heterotransplantation”’ nor ‘“‘transplanta- 
tion of dead bones’”’; therefore my experiments 
do not involve the entire question concerning 
bone transplantation, and are only a part of 
the transplantation problem. However, I 
believe that I could have secured experimental 
material for the investigation of the changes 
occurring between the period of transplanta- 
tion and the complete regeneration of the 
bone. The question arises as to whether the 
above-described transplants would have de- 
generated and how they would compare with 
transplants treated by other operative 
methods. 
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Whether transplanted bone can. be sub- 
stituted after it has once lost its ability to 
live, experiments performed heretofore point 
out that some areas of the transplant die after 
the transplantation while others, for example 
the periosteum, live. 

And no doubt the results of my experiments, 
above described, show that the periosteum can 
live, as it has shown not only the living ap- 
pearance throughout every period after the 
transplantation but also a proliferation of the 
bone. The epiphyseal line and the epiphyseal 
cartilage also have shown life after transplan- 
tation, and it is here that we find prolifera- 
tion; although this proliferation was irregular 
and only slightly active, we were able to con- 
firm a definite, though slight, increase in the 
length of the transplant. In every case ossi- 
fication occurred especially in the epiphyses. 

In respect to the other living elements, i.e. 
the bone-cells and marrow-cells, we can 
affirm that most of the bone-cells lost their 
nuclear stain within 65 days after the trans- 
plantation in the experiment extending over 
the longest period. This staining power was 
either entirely lost or conserved to a weak 
degree. 

The marrow-cells lost their nuclear stain 
in all of my experiments. But I should like 
to call attention to the fact that the bone- 
cells and the marrow-cells of the transplant 
in my experiments are in a most unfavorable 
condition to get their nourishment, because 
I transplanted the bone with a completely 
closed medulla as contrasted to the open 
method which authors have advocated as 
being necessary for bone transplantation. 

No doubt my experiments cannot be final 
for the fate of all transplants, many of which 
are treated in other ways than those in my 
method. 

The bone-cells and marrow-cells, as they 
have been described clearly in the experiment, 
reduce their nuclear stain or disappear but 
they are soon replaced by another component 
with a stronger living power; therefore, the 
transplant, on the whole, can live and does 
not undergo remarkable changes in its form. 
For this reason I cannot agree with the ex- 
treme opinion that all transplants cannot live. 

As a result of my experiment I will discuss 
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the changes in every component of the bone 
after the transplantation, as follows: 

The periosteum. Authors are agreed that 
periosteum transplanted with the bone does 
not die and has an important bearing in the 
new bone building; even Barth, who had 
advocated that the periosteum transplanted 
with bone dies and that regeneration takes 
place from the neighboring periosteum, re- 
voked his former view and confirmed the 
living and producing ability of the periosteum. 

But Barchizew and Peterow (5) said, ‘The 
transplanted bone, without periosteum, can 
regenerate completely.” According to the 
opinion of Mayer and Wehner, in spite of the 
macroscopically complete stripping of the 
periosteum, the osteoblasts of the cambium 
layer can be transplanted. In many experi- 
ments there are two (the second and eighth) 
in which the entire periosteum was completely 
stripped macroscopically; in all other cases 
the bone was transplanted with its complete 
periosteum. At no period of our experiments 
has the periosteum, transplanted with the 
bone, showed any marked degeneration, and 
on the whole, was very well preserved. More- 
over we found an increase of cells in this layer 
and we found that these cells enter into the 
deeper layer of the transplant. In the sub- 
periosteal layer, i.e. the most outside layer 
of the cortex cells have been usually very well 
preserved. 

In the second experiment, on the transplant 
without periosteum taken out in 12 days, the 
layer where the periosteum had been con- 
sisted of connective tissue rich in cells in the 
subperiosteal layer. There was no cell 
degeneration. As the first step in the new 
bone building process progressed from the 
periphery into depths, there were blood- 
vessels and cells entering the interlamellar 
spaces. In the eighth experiment, the trans- 
plant taken out 65 days after transplantation 
without periosteum, the proper periosteal 
layer had increased in areas to a complete 
periosteum, which had a tendency to unite 
and to cover the bone. In this case the outer 
layer of the transplant is replaced by new 
tissue, while in the medulla the marrow had 
necrosed. But in the cases of the two dogs 
of the same litter, in which transplantation 
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was done with the periosteum intact, the 
transplants after 42 and 60 days had no dead 
tissue and, further, the microscopical exam- 
ination shows active regeneration. In the 
aperiosteal transplant of the eighth experi- 
ment, removed 65 days after transplanta- 
tion, the growth and regeneration of the bone 
is slight and we find a moderately large part 
in the middle part of the diaphysis poorly 
nourished. On the basis of my experiments 
I can establish the incontestable fact that 
periosteum transplanted with the bone can 
live a long time and actively form new bone. 
In my opinion the fact that transplanted bone 
without its periosteum can regenerate, may 
be due to the cells of the cambium layer, as 
Mayer and Wehner formerly advocated, for 
(1) the cells in the subperiosteal layer in all 
my preparations have been well preserved, 
and (2) the proliferation of the periosteum in 
the bed of the transplantation raises no 
question about the source of regeneration, 
because I took out the radius with its entire 
periosteum, and replanted it after having 
stripped it outside of the body. 

For comparison between transplants with 
their periosteum and those without it, my 
experiments are not quite extensive enough 
to establish which method is the _ better. 
But I may be allowed to say that the regenera- 
tion of the bone, in case of the transplants 
without periosteum, is delayed and therefore, 
that the periosteum is very necessary to aid 
growth and regeneration of the transplant. 

The bone-cells and the bone substance. The 
great majority of authors have held the opin- 
ion that the transplanted bone-cells die; but 
Bonome (7) denied this and insisted that they 
proliferate. The fact has been shown that 
the bone-cells can live a long time after the 
transplantation, for example go days (Tomita) 
and too days (Barchizew, Peterow). Mayer 
and Wehner said: 

Die Anschauung, dass der transplantierte Knochen voll- 
slaendig der Necrose verfaellt, muss dahin eingeschraenkt wer- 
den, dass wohl die Mehrzahl der Knochenzellen abstirbt, ein 
Teil sich aber dis zur V ascularisierung des Trans plantes erhalt- 
en kann. Jedoch geht niemals von diesen Knochenzellen 
Knochenneubildung aus. 

While in my preparations most of the bone- 
cells had lost their nuclear staining power 
within certain days after the transplantation, 
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there were cells which retained this for a long 
time (65 days). But, as a rule, they stained 
weakly and their nuclei were shrunken, taking 
on an irregular form. I have never found 
signs of proliferation of these cells 

With respect to the bone substance in the 
third experiment, I could find Haver’s canals 
gradually enlarged by the entrance of the 
giant cells and replaced by newly formed 
tissue, as other authors have noted, yet in the 
eighth experiment the bone lamellz remained 
largely without change in quantity or ar- 
rangement. 

Marrow. Axhausen and _ Frangenheim 
thought that the transplantation of the mar- 
row was justifiable but that conditions must 
be favorable. In my experiments the mar- 
row-cells have always lost the nuclear staining 
power. Because I transplanted an entire 
bone in a completely closed condition, there 
was no way for nourishment to enter into the 
medulla; therefore, I have no basis for argu- 
ment concerning this question. But I can 
affirm that the marrow-cells which have once 
lost their staining power can be replaced by 
some other bone component having powerful 
regenerative ability. 

Joint cartilage and epiphyseal line. Obata’s 
experiment showed that a part of the trans- 
planted joint cartilage, especially that of the 
periphery, can live while the other parts, 
especially the central areas, die. The living 
cartilage has regenerative ability. 

In all my experiments the bone-cells and 
marrow-cells in the central ossified part of the 
epiphysis have lost their nuclear staining 
power; but most of the cartilage in the 
periphery lives and grows. Sometimes after 
a long period the contour of the epiphysis 
becomes irregular, and at these irregular 
areas connective tissue enters. But the pro- 
liferation of the cartilage cells, the ossification 
of the matrix, and an enlargement of the 
epiphysis always occur. 

I:xperiments concerning the epiphyseal line 
are increasing year by year, and these, on the 
whole, confirm the opinion that the epiphyseal 
line can be transplanted but not without 
injury to its original character: Helferich 
(15), Borst, Rehn and Wakabayashi (25), 
Galeazzi (13), Obata (22), Heller (14), 
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Erdenlen (18), Axhausen (4), Zoppi (30). As 
the rule, that part of the transplanted epiphys- 
eal line, lying under the perichondrium, lives, 
while that in the central areas die. 

My experiments show that the epiphyseal 
line is one of the resistant tissues, like perios- 
teum and joint cartilage, because its cells do 
not die until 19 days after transplantation. 
In the seventh experiment after 60 days, a 
part of the lower epiphyseal line, and in the 
eighth experiment after 65 days, a part of the 
upper epiphyseal line had conserved their 
characteristic construction. There was no 
indication of the cessation of the echondral 
bone growth, except the fifth in which after 
19 days all cells of the epiphyseal line had 
died. Besides we find parts with living and 
proliferating cells but their arrangement has 
become very irregular, having lost the char- 
acteristics of an epiphyseal line. In this 
period the epiphyseal line does not remain 
a straight line but shows a remarkable bend- 
ing. 

In spite of the living cells in the epiphyseal 
line, there is a struggle between three powers. 
A small part conserves the direction phenom- 
enon and enforces a growth in the long axis of 
the bone; another part whose characteristic 
construction has been lost, assumes an irreg- 
ular arrangement of cells which expand the 
epiphysis while the connective tissue replacing 
the dead cells has a tendency to contract. 
Therefore there is good reason for the failure 
of growth in the long axis of transplanted 
bone. My experiment confirms Axhausen’s 
opinion: “Der Epiphysenknorpel ist im 
histologischen Sinne transplantationsfachig, 
doch nur in einem fuer die practische An- 
wendung unzureichenden Umfange.”’ 

From the above experiments the auto- 
transplantation of the half joint will succeed, 
if there is any indication of growth in the 
transplant. 

Tissues from which transplanted bone re- 
generates. As sources of bone regeneration 
those tissues have been mentioned which have 
a life so resistant that they can protect the 
new growth of bone. Periosteum, marrow, 
bone-cells, connective-tissue cells of the bed 
of the transplant and endosteum and marrow- 
cells of the recipient have been mentioned. 


In my experiments, I transplanted in an_ 


inverted position an entire radius either with 
or without its periosteum, after removing it 
completely from the body. Therefore, I 
cannot discuss this question, because both 
the connective tissue in the bed of the trans- 
plant and the periosteum and the marrow of 
the recipient are out of the question as the 
sources of the bone regeneration. No doubt 
the fact that in my experiments the perios- 
teum and the subperiosteal tissue do not die 
but instead increase in number in contrast to 
the bone-cells and marrow-cells, shows that 
at least these structures are sources necessary 
for the protection of the life of the transplant. 
Besides the epiphyseal line, the epiphyseal 
cartilage and the perichondrium take part in 
protecting the life of the transplant. One 
must take the greatest care not to injure the 
periosteum and the subperiosteal tissue as 
they show that they are alive in every period 
after the transplantation and that there is a 
formation of bone beneath them which is 
almost equal to that of the undisturbed 
normal. 

Growth of the transplanted bone. Concerning 
the growth of the transplanted bone, Ollier 
said: 

L’accroissement en épaisseur se fait teut a fait comme a 
Vétat normal, mais i! ne dure pas longtems; les propriétét du 
périoste, apres avoir &é un instant surexcilées, s’arréten} dé- 
finitivement & moins qwune nouvelle irritation ne vienne les 
réveiller. Aussine faut-il pas compler sur un accroissement 
des os hétérotropiques comparable a celui des os normaux. 

The increase in the thickness of the trans- 
planted bone is distinctly confirmed by the 
X-ray examination, especially the new growth 
of cartilage and its ossification that have 
taken place in those parts exposed to the 
greatest physiological excitement. This is 
illustrated by the changes taking place at the 
defect made between the under end of the 
transplant and the carpal bones by the inver- 
sion of the transplant. 


CONCLUSION 
1. The bone with its periosteum, if it is 
transplanted in the same body under favor- 
able conditions, continues to live. 
2. While among the various components 
of the transplanted bone the bone-cells and the 
marrow have changed their ability to take 
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the nuclear stain at the end of the third week 
after the transplantation, the periosteum, 
the subperiosteal tissue, the epiphyseal car- 
tilage and the epiphyseal line give distinct 
evidences of life. ~ 

3. Among the various components of the 
transplanted bone the periosteum and the 
subperiosteal tissue have not only lived 
throughout every period of the examination 
but have executed an active formation of new 
bone. 

4. Most of the epiphyseal cartilage and 
epiphyseal line have lived throughout every 
examination, as has the periosteum, and they 
have, moreover, carried on an active prolifera- 
tion and ossification. Yet they are irregular, 
losing their physiological relationships. 

5. The bone-cells and the marrow have 
lost or changed the staining power of the 
nucleus in a short time after the transplan- 
tation but the physiological or nearly physio- 
logical appearance returns after a certain time, 
being replaced by the resistant components of 
the transplants. 

6. The aperiosteal transplant grows and 
regenerates by the proliferation of cells in the 
subperiosteal layer. But in such a case the 
new growth of bone is not so active as in the 
transplants with periosteum. ‘The aperios- 
teal transplant acquires a new periosteum. 

7. The aim of the bone transplantation 
can be reached without the periosteum and 
marrow of the recipient. As to the continued 
life of the transplanted bone, however, I 
cannot give a definite opinion at this time. 

8. Transplanted bone grows; the increase 
in thickness is marked, although the length 
increases but little even when transplanted 
with the epiphyseal line. 
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CONGENITAL GENU RECURVATUM 


By LIONEL D. PRINCE, M.D., SAN FRANCISCO 


From the Orthopedic Service of the Children’s Hospital, Boston, Massachusetts 


sion (Sayre). Luxation du tibia en 

avant (Fr). Congenital dislocation of 

the knee. Congenital anterior sub- 
luxation. 

Definition: Congenital genu recurvatum 
is a malformation of the knee present at 
birth and characterized by a hyperextension 
of the leg on the thigh, a deformity ranging 
in degree from a simple exaggeration of the 
normal extension to a condition represented 
by subluxation or actual anterior luxation 
of the tibia on the femur. 

Historical: In the group of congenital 
malformations of the limbs, genu recurvatum 
is probably the least frequent, yet in recent 
years it has proved to be a source of much 
study and controversy. Before the year 
1880, the literature contained but few reports 
relating to this condition. Bard (7), Kleeberg 
(55), Chatelain (19), Albert (1), Wutzer (122), 
and a few others had published isolated re- 
ports but it was Guéniot (38) who in 1880, first 
called attention to genu recurvatum in a com- 
munication which he read before the Société 
de Chirurgie reporting two cases. The follow- 
ing year, Hibon (45), his pupil, used the 
cases of Guéniot and of Périer (82) as the 
subject for his thesis. With the recognition 
of this condition, many observations began to 
appear in the literature and even in 1888 
Mueller (75) succeeded in collecting 25 cases. 
Following this article there appeared that of 
Dechy (27) Thése de Lille, 1890; Phecas (84) 
Revue dorthopedie 1891, and Spoerri (109) 
Thése de Zurich in 1891. In 1897 Potel (87) 
reported 78 collected cases, and in 1900 Dreh- 
mann (32) was able to accumulate in the lit- 
erature and report 127 observations. Since 
then with the added cases of many observers, 
among whom may be mentioned Kirmisson 
(54), Delanglade (28), Derocque (30), Florion 
(34), Magnus (71), Reiner (91), Rechman (80), 
Mouchet (74) and Mutel (77), there are at 
least 165 recorded cases. 


S sion aye Congenital hyperexten- 


RELATIVE FREQUENCY AND SEX 


Although a relatively rare deformity, genu 
recurvatum is the most frequent of the con- 
genital deformities of the knee. As com- 
pared with congenital dislocations of the hip, 
Drehmann in his investigations found the 
relative frequency to be 5 cases of genu re- 
curvatum to 150 luxations of the hip. The 
frequency, however, is probably greater than 
this, as in late years the number of reported 
cases in the literature has been greatly 
augmented. Kroenlein (62), one of the early 
contributors to this subject, cited the relative 
frequence as 1 case of genu recurvatum to go 
luxations of the hip. The records of the Out- 
patient Department of the Children’s Hos- 
pital show the relative frequency as 2 cases 
of genu recurvatum to 197 cases of congenital 
hips. As in congenital hips but to a less 
marked degree, genu recurvatum is more 
frequent in females, the relation being about 
3 to 1 (Potel), while club-foot on the con- 
trary, is more frequent in the male. As to 
the relative involvement of one or both knees, 
it.may be said that the malformation occurs 
slightly more frequently as a unilateral than 
as a bilateral condition. In the 72 cases cited 
by Potel the frequency was 35 bilateral and 37 
unilateral, while in the statistics of Dreh- 
mann compiled from 127 cases, the relative 
occurrence was 49 bilateral and 54 unilateral. 
If unilateral, the malformation occurs more 
frequently on the left side. 


ACCOMPANYING MALFORMATIONS AND 
DEFORMITIES 


It is not infrequent to have genu recurva- 
tum associated with other congenital anoma- 
lies, a combination which occurs so frequently 
that one might proclaim it to be the rule 
rather than the exception. The most fre- 
quent of these malformations are the talipes 
which are nearly always double and which may 
exist, in any of the forms. Potel ‘noted the 
presence of club-foot 20 times in 78 cases of 
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genu recurvatum. ‘The co-existence of con- 
genital luxation of the hip is also very frequent 
and many cases reported in the literature 
possess this combination. Spoerri (109), 
Ridlon (94), Drehmann, Cordier (23). 
Tridon (114), in 120 cases of congenital dis- 
location of the knee, found the hips dislocated 
20 times. The knee itself, in addition to its 
hyperextension may be in a condition of 
varum or valgum, the latter condition being 
more prevalent. (Sayre, 100; Joachimstal, 
50; Curtillet and Lombard, 25; Albert, 
Ridlon.) An internal and external rotation 
of the leg has also been observed in several 
cases (Derocque, Drehmann, et al). Other 
combined congenital anomalies are spina 
bifida, Kroenlein, Richards (92), Ridlon; 
hydrocephalus, Delanglade; mongolism, Cor- 
dier; cryptorchism, Schoenfeld (102), angio- 
mata, Gusil, cited by Kirmisson; facial 
paralysis, Beely (9); imperforate anus, 
Tarnier (110). 

Curtillet and Lombard reported a case 
where in addition to a genu recurvatum there 
was an anterior luxation of the ulna and 
radius on the humerus. Hofmokl’s (48) case 
showed a hyperextension of one limb and 
acute flexion of the other. Permanent flexion 
of the thighs on the abdomen has been noted 
in several cases (Delanglade, Florion, Shat- 
tock, 104). 

SYMPTOMATOLOGY 

Genu recurvatum is primarily characterized 
by a hyperextension of the leg on the thigh, 
the degree of deformity depending to a great 
extent on the amount and the flexion of 
this hyperextension. In the mild cases, the 
leg thus hyperextended forms with the thigh, 
an angle of about 170 degrees and flexion 
although limited, can usually be accomplished 
considerably past 180 degrees. In the more 
severe cases, the leg is often hyperextended to 
form an extremely acute angle with the thigh 
and although it may be possible to further 
hyperextend the leg, flexion is either impos- 
sible or present to only a slight degree. Any 
muscular effort on the part of the child tends 
to further hyperextend the leg, the infant 
apparently using the flexors of his legs as 
extensors. In the case reported by Wutzer, 
the hyperextension was so marked that the 


anterior surface of the tibia could be brought 
in contact with the anterior surface of the 
femur. During active movements of the 
patient, the toes may strike the face, shoul- 
ders, chest, abdomen, or thighs, depending on 
the degree of hyperextension of the knees. In 
Hilton’s (47) case, the infant usually slept 
with his toes in his mouth. Examination of 
the knee itself reveals a most characteristic 
condition. Though they may be in an 
abnormal apposition to each other, the ad- 
joining extremities of the tibia and femur are 
normal in size and contour. There are no 
evidences of atrophy. Anteriorly may be 
seen typical cutaneous folds usually 3 or 4 
in number due to the condition of hyperex- 
tension. These folds are true, articular 
sulci, such as are seen on flexion surfaces of 
joints and are not merely superficial cutaneous 
markings. At birth they are filled with vernix 
caseosa and in older children with sebaceous 
material. The skin is abundant on the an- 
terior surface and one may often feel fat pads 
which make palpation of the head of the tibia 
or the patella extremely difficult or impossible. 
One may in some cases feel anteriorly, a 
prominence of the condyles of the tibia, an 
observation emphasized by Drehmann as 
clinical evidence of a luxation. Clinically 
the patella may be barely palpable or absent. 
Hartigan (43), Jolicoeur (51), H. L. Taylor 
(111), Barwell (8). If present, it is usually 
situated high, being in relation to the anterior 
surface of the lower end of the femur and 
apparently taking no part in the articulation. 
The clinical observations in regard to the 
patella, however, are wholly unreliable as in 
some cases where it had been reported ab- 
sent, its presence was determined later. In 
the case reported by Jung (52), a patella 
thought to be absent through negative 
clinical and X-ray findings, was found at 
autopsy. 

Posteriorly the skin loses its normal re- 
dundancy and is stretched, so to speak, over 
the prominent condyles of the femur. The 
intercondyloid fossa is readily palpable, and 
one may feel the pulsation of the popliteal 
vessels, pressure upon which by reason of the 
hyperextension has produced cyanosis and 
cedema in the lower limbs. There is never 
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any effusion in the knee or evidences of paral- 
ysis or atrophies. The joint capsule may be 
uniformly lax (Wolff, 120; Tarnier), but if 
present there is usually associated a laxity 
of other joints. Lateral mobility is rare but 
was present in the cases of Kroenlein, Myers 
(78), and that of Curtillet and Lombard. 
Genu varum or valgum may be an associated 
deformity with the hyperextension. (Albert; 
Kroenlein; Meyer; Sayre; Bajardi, 4; Joa- 
chimstal). In Sayre’s case the leg was ab- 
ducted 45 degrees on the thigh. ‘There fre- 
quently occurs with genu recurvatum, a 
flexion contraction of the hip as in Delang- 
lade’s case, a condition which may tend to 
inhibit motion at that point. The infant, if 
left to himself, never flexes the limb but any 
active movement is expressed in further 
hyperextension. One may passively increase 
the hyperextension to a limited degree with- 
out causing pain to the patient, but if an 
attempt is made to flex the knee the child 
usually cries out and a point is soon reached 
where further flexion is prevented by a re- 
sistance which does not disappear even under 
anesthesia. Sudden relaxation of a flexed 
limb causes it to spring back to its vicious 
position with an abruptness most striking, 
the pkénoméne du resort of the French writers. 
This maneuver is extremely characteristic 
and apparently is due to the tension of the 
quadriceps and lateral ligaments. 


PATHOLOGICAL ANATOMY 


Although the clinical condition of genu 
recurvatum is well recognized today, the 
pathological interpretation of the condition 
is still a subject of great controversy. There 
are in the literature about twenty autopsies 
and the pathological finding at some ten op- 
erations. Leo Mayer (73), in his comprehen- 
sive review of the pathology of this con- 
dition, added to the literature a detailed 
description of an old specimen discovered in 
the Munich Pathological Institute. 

Autopsies have shown very little deformity 
of the joint, the articular extremities of the 
femur and tibia are practically always nor- 
mally developed though slight degrees of 
atrophy has been observed in some cases. 
In Delanglade’s case, the posterior portions 
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of the femoral condyles were undeveloped 
to the extent that they formed no projection 
beyond the posterior plain of the femoral 
diaphysis. The condylar surfaces are usually 
parallel, longer and narrower than normal. 
Differences in the development of the con- 
dyles have been noticed in those cases present- 
ing degrees of genu valgum and varum. In 
occasional cases as in those of Barth (6) and 
Delanglade, there has been observed an 
anteverted position of the epiphyseal end of 
the femur. No actual epiphyseal separation 
has ever been noted. The patella is often de- 
velopmentally retarded or atrophied and oc- 
casionally absent. In the cases of Hofman 
and von Salis (98), cited by Mayer, it was 
completely absent. If present, it usually 
does not enter into the articulation but is 
situated above its normal position resting on 
the anterior surface of the lower end of the 
femoral shaft from which it may be separated 
by a bed of fat or cellular tissue (Albert, 
Delanglade, Jung, Mouchet, Mayer). In 
Shields (105) case the patella was firmly 
adherent to the femur. The superior cul- 
de-sac is often absent. The tibia articulates 
with the anterior superior portion of the 
femoral condyles, that is to say, with the por- 
tion normally occupied by the patella, and 
there is usually a faceted depression for its 
reception. The uncovered posterior part of 
the articular surface of the femoral condyles 
may be atrophied (Jung, Magnus) or partially 
devoid of cartilage (Mouchet). The articu- 
lating and non-articulating portions may be 
separated by a cartilaginous ridge as found in 
Delanglade’s autopsy. The semilunar carti- 
lages are usually normal in size. Cases 
have been reported where they have been 
small (Magnus) or partially absent (internal 
cartilage in Max Reiner’s case). 

The crucial ligaments are as a rule length- 
ened and at times atrophied (Barth, Mayer). 
The capsular ligament is stretched and 
thickened posteriorly, contracted anteriorly, 
the latter to such a degree in some cases as 
to prevent reduction (Shields, Shattock). 
A condition of apparent capsular atony has 
been described by some authors (Wolff; 
Friedleben, 35). The quadriceps muscle in 
practically all cases, has been found to be 
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contracted and is largely responsible for the 
maintenance of the deformity. (Owen, 81; 
Guerin, 39; Roberts, 95; Mayer.) In 
Reiner’s case, a most unusual laxity of the 
quadriceps was noted. In several reported 
autopsies, Tarnier, Delanglade, Mouchet, 
Magnus, Plagemann (85) and Mayer, a pecu- 
liar forward luxation of the biceps was noted 
the tendon passing in front of the external 
condyle in such a manner that it become an 
extensor of the knee, tending in action to ex- 
aggerate the deformity (see Fig 1). In 
Delanglade’s case the internal hamstrings 
were also luxated forward. 

Mayer emphasized the importance of the 
occasional abnormal origin of the gastroc- 
nemius, in the production of the deformity of 
genu recurvatum. In Jung’s case the heads 
were displaced outwardly, in Mayer’s case 
downwardly, conditions which freed the 
posterior condyles from the normal forward 
pressure of the muscle, thus favoring the 
occurrence of a genu recurvatum. 


NATURE 

With the pathology of genu recurvatum as 
the basis, many theories as to the true nature 
of the condition have been suggested. Is the 
condition of genu recurvatum or congenital 
hyperextension of the knee primarily due to 
accommodative contractures and changes at 
the joint following its retention in a prolonged 
Vicious position, or is it due to an actual an- 
terior subluxation or luxation of the tibia on 
the femur? 

As early as 1880 Lannelongue (66) proposed 
that the condition of genu recurvatum was a 
simple hyperextension of the leg on the thigh, 
without any element of luxation. This view 
was upheld later by Potel who, after a most 
careful résumé and study of 78 cases concluded 
‘‘Genu recurvatum is neither a luxation nor 
an epiphyseal separation. It is a hyper- 
extension of the leg on the thigh produced by 
a contracture of the triceps (quadriceps) dur- 
ing foetal life, the period in which the triceps 
is involved, varies from the third to the fifth 
month.” 

Guéniot, Hibon, Phocas (84), Redard (go), 
and others maintained and attempted to 
prove experimentally that the condition 
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Fig. 1. Dislocation of the biceps forward in congenital 
dislocation of the knee so that it has become an extensor 
of the leg. (After Muskat.) 


of genu recurvatum was due to a femoral 
epiphyseal separation with subsequent mal- 
union giving rise to the anteversion observed 
in some cases. But in the reported autopsies 
and in the careful examination of many radio- 
grams no evidences of any actual dia- 
epiphyseal separation has ever been noted. 
The occurrence of anteversion of the lower end 
of the femur in genu recurvatum may cer- 
tainly contribute to the deformity, but its 
great infrequency warrants its consideration 
only as an accessory element in this condition. 
In one of Delanglade’s cases, it was present, 
while in the other it was absent. In a case 
reported by Reiner there was, on the con- 
trary, a retroversion of the lower end of the 
femur. The actual cause of this anteversion 
may be due to the protracted muscle pull 
maintained by Potel as the cause of the 
deformity in genu recurvatum. 

Drehmann in 1g00, in his comprehensive 
communication reviewing 127 collected cases 
including 5 personal observations, was led to 
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- tion of the tibia . 
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The development of untreated genu recurvatum 
(After Drehmann.) 


Fig. 2. 
into complete dislocation. 


conclude that there was no actual difference 
between genu recurvatum and anterior luxa- 
that the name con- 
genital luxation was much more accurate and 
that the term genu recurvatum should be 
reserved for those cases of hyperextension 
where normal flexion was present and where 
the femoral condyles were not prominent 
posteriorly. He classified 106 cases as con- 
genital anterior dislocation. Several cases, 
he contended were genu recurvatum at birth 
or in the first months, developing later through 
weight-bearing, into anterior luxations, a 
course of development which has its analogy 
in the development of many cases of con- 
genital hips (see Fig. 2). 

Many of the more recent contributors 
to the literature have confirmed many of 
Drehmann’s views. The autopsies of both 
Delanglade and Mouchet revealed a definite 
condition of forward luxation of the tibia. 
In the cases where operative interference was 
undertaken, the forward position of the tibia 
was also noted (Curtillet and Lombard, 
Reiner, Wolff, Magnus). The great value 
of the X-ray in determining the presence and 
the degree of this condition is emphasized by 
Florion. Kirmisson on the other hand, main- 
tains that the condition of genu recurvatum 
is not a luxation, but is the ‘‘ consequence of a 
vicious attitude prolonged for a great while 
without true luxation.” In luxation, he 
continues, one sees a partial or total separa- 
tion of the articular surfaces but one never 
sees a reciprocal depression on one bone for 


the reception of the other in its abnormal 
position. This condition cannot be produced 
by a sudden displacement as in luxation but 
can be due only to an abnormal pressure 
produced by a prolonged vicious attitude, a 
pressure which results in the anteversion of 
the lower end of the femur observed in some 
cases. One may compare, he adds, genu 
recurvatum to congenital club-foot (equino 
varus). In this condition there is partial 
abandoning of the tibia-fibula mortise by 
the astragalus with distortion of the head and 
neck of the latter resulting in the loss of its 
normal relation to the os calcis and scaphoid. 
There is here as in genu recurvatum an osse- 
ous malposition and deformity due to a pro- 
longed vicious attitude. ‘‘We do not arrange 
club-foot in a group of congenital luxations,”’ 
Kirmisson states, ‘‘We do not seek to obtain 
at a single time a reduction of the deformity 
or to return at the first onset the articular 
surfaces to their normal relation.” Mutel 
also emphasized this point in the treatment 
of a patient whom he cured by progressive cor- 
rections. Reduction in luxation, he main- 
tains, is accomplished with a sudden noise or 
click felt by the fingers and the reduction re- 
tains the limb in the corrected position. In 
genu recurvatum the reduction is usually 
rapid without pain but will recur immediately 
if not retained in the corrected position. 

To the writer, it seems apparent that many 
of the contributors in attempting to seek a 
generic term suitable for the designation of 
this malformation, have been rather in- 
fluenced by the case or cases under their 
actual observation. It has been conclusively 
demonstrated that this condition shown 
clinically as a hyperextension of the leg on the 
thigh, may represent anatomically any degree 
of deformity ranging from a simple hyper- 
extension without any element of displace- 
ment, through all degrees of subluxation to 
an actual anterior luxation of the tibia on the 
femur; that a case either may pass progres- 
sively from one degree of deformity to the 
next, or may assume permanently the char- 
acteristics of any single degree of this mal- 
formation. To attempt to designate the 
general condition by an expression descrip- 
tive of but one type or degree, as for example 
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anterior subluxation or anterior luxation, is 
therefore obviously wrong. The term genu 
recurvatum is the only clinical expression that 
should be used generically to designate a 
malformation represented by so many de- 
grees of deformity and the employment of 
other more specific terms should be used only 
to qualify or describe the type of genu 
recurvatum under discussion. 

Congenital torticollis, a term which, in its 
application, may be considered comparable 
to genu recurvatum, can be a deformity re- 
sulting from any one of several anatomical 
variations. Because of this fact, one is not 
justified in discarding the expression “‘torticol- 
lis” as a generic term, and substituting in its 
place a terminology descriptive of its various 
types. 

Leo Mayer suggests and employs the ex- 
pression “congenital anterior subluxation” 
as being a more precise term in designating 
this deformity. He maintains that genu 
recurvatum is too broad a title and ‘‘indicates 
the symptom not only associated with an- 
terior subluxation but occasionally with 
posterior congenital sublucation and _fre- 
quently with other deformities about the 
knees as in rachitis bowing of the tibia and 
improperly reduced fractures.”’ 

With the exception of the congenital poste- 
rior subluxation, the other types suggested 
are conditions of acquired deformity, all of 
which should and can be readily differentiated 
from the congenital form of genu recurvatum. 


PATHOGENESIS 

The actual intra-uterine and prenatal con- 
ditions contributing to the deformity of 
genu recurvatum are as for other congenital 
malformations, as yet undetermined. Hered- 
ity plays no part in its occurrence, although 
there are in the literature a few cases where 
congenital deformities existed in other mem- 
bers of the family. Ridlon reported two 
sisters, one of whom possessed a bilateral 
genu recurvatum, the other a bilateral genu 
recurvatum and a dislocated hip. In Baker’s 
(5) case, the father, the aunt, and two uncles 
had club-feet, the patient having a double 
genu recurvatum and club-feet. Magnus 
reported a family of four children, three of 


whom had genu recurvatum. Injury or 
trauma to the mother during the prenatal 
period, has been attributed as an etiological 
factor and in some cases, may, no doubt, have 
an accessory bearing on the condition. In 
Skelton’s (107) case, this trauma was thought 
to be produced by an unusual habit the mother 
had of carrying a child two years old astride 
her pregnant abdomen. Hydramnios, an 
associated condition that has been observed 
many times (Blanc, 13; Timmer, 113; 
Wagner 117; and Chambrelent, 18) has 
been thought by some writers to be the causa- 
tive agent. In Chambrelent’s case, the 
amount of fluid was nearly 4 liters. In the 
majority of cases, normal deliveries with head 
presentation have been observed, but breech 
deliveries have been not at all infrequent 
(Bouvier, 15; Bertin, 10; Kroenlein; Richards). 
Mueller observed a face presentation. The 
relative infrequency of all these conditions, 
however, in cases of genu_ recurvatum 
strongly suggests that they were merely coin- 
cident and probably had no direct etiological 
bearing in the production of the deformity. 
The theory of germinal alteration as has been 
proposed for club-feet by Bessel Hagen or for 
congenital luxation by Dollinger and others 
has been abandoned. Verneuil attributed 
the condition to a contraction of the extensors 
of the leg, following a paralysis of the flexors, 
but this theory is not compatible with the 
speedy recovery not infrequently observed in 
these cases. The theory of increased intra- 
uterine pressure as a cause of the malforma- 
tion is emphatically denied by Potel who 
attempts to prove that this pressure if present 
would have the tendency to reduce the de- 
formity rather than increase it. He attri- 
butes the deformity to a primitive contracture 
of the quadriceps produced by an arrest of 
development occurring during the third to 
fifth month as indicated in the atrophy or 
absence of the patella; a contraction produced 
by a prolonged muscle spasm of central origin, 
after the theory of Broadhurst. For the 
majority of contributors, this quadriceps 
shortening is due to secondary nutritive and 
physiological changes in the muscle following 
the condition of hyperextension. In Delan- 
glade’s case the muscle was pale and atrophic. 
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The theory of Wolff and Strohmeyer that 
the condition is due to capsular atony, is 
questionable. Capsular atony, noted in a 
very few cases, allows flexion of the knee as 
well as hyperextension and lateral mobility, 
rare conditions in genu recurvatum. Kir- 
misson has looked for a single cause to ex- 
plain many of the associated congenital de- 
formities. The extremities are held in front 
of the trunk during the normal development 
of the foetus and many factors such as intra- 
uterine or extra-uterine pressure, amniotic 
bands, oligohydramnios may retain them in an 
abnormal position. Under the influence of 
this prolonged vicious attitude the deformities 
of genu recurvatum, club-feet, and dislocated 
hips may occur owing to displaced or abnor- 
mal epiphyseal cartilage and deferred epiphys- 
eal ossifications. 

The most plausible theory is that suggested 
by Drehmann. At the period of differentia- 
tion of joints, the knee is held extended, nor- 
mal flexion being prevented by the catching 
of the foot on the chin, in the axilla, shoulder, 
or some other obstacle. The limb at this 
period is undergoing rapid growth, the muscles 
are undeveloped and though there may be an 
abundance of amniotic fluid, flexion of the 
knee is impossible, and the condition of hyper- 
extension results. Simple hyperextension may 
first result and later a subluxation or true 
luxation. The other associated deformities 
as club-feet, congenital hips, etc., may occur 
with this condition. There can be no doubt 
that many of the infants at birth show an 
attitude strikingly suggestive of this theory. 
They are usually born with marked flexion 
of the thighs on the abdomen, leg hyper- 
extended, a short of jack-knife position. In 
Wehsarg’s (118) case cited by Mayer, an 
intra-uterine examination just before de- 
livery revealed this position. The actual 
cause of the retention of the limbin Kuestner’s 
(65) case was a locking of the foot in the axilla. 
An absence of the chin due to the prolonged 
pressure of the sole of the foot on the face was 
observed in Shattock’s case, cited by Shields. 

DIAGNOSIS 

The clinical condition of congenital genu 
recurvatum is so striking that its diagnosis 
should offer very little difficulty. Its presence 
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at birth, the co-existence of other congenital 
deformities, the absence of stigmata of rickets, 
establishes its congenital nature beyond 
doubt. One must differentiate luxation de- 
formities if the condition is one of this type, 
from some forms of arthritis and paralysis of 
muscles. The congenital anteflexion of the 
tibia described by Kirmisson and by Jala- 
guier may produce the genu recurvatum, but 
there is usually very little difficulty in dif- 
ferentiating the two conditions. 


PROGNOSIS 


The prognosis of genu recurvatum is good 
and under a careful and well regulated treat- 
ment, the results obtained are usually most 
gratifying. The prognosis may depend on 
the early treatment of the patient but not 
necessarily so. In the case of Hilton men- 
tioned by Potel, the child, 22 months of age, 
walked on its femoral condyles, ‘‘the leg 
directed forward, the feet in the air, the soles 
of the feet faced directly upward.” In the 
case of Reiner, the child had a genu recurva- 
tum in which the legs were at right angles to 
the thighs, the patient, on standing, used the 
calves of the legs as one normally used the 
soles of his feet. By grasping his feet in his 
hands and alternately raising his limbs at the 
same time swaying his body to the opposite 
side, the patient was able to walk. Both cases 
recovered under proper treatment. 

Joachimstal reported the spontaneous cure 
of two cases and advised delay in interference. 


TREATMENT 

The therapy of genu recurvatum should be 
governed absolutely by the type, under con- 
sideration, and, if one wishes to obtain the 
best results, the method employed must be 
chosen only after a most careful clinical and 
radiological study of the case under observa- 
tion. That this condition may present any 
single or several successive stages from a 
simple hyperextension of the knee without 
any element of luxation, through the various 
degrees of subluxation to an actual luxation 
has been well demonstrated. Expectant 
treatment although successful in some cases 
(Joachimstal) is not to be advised for genu 
recurvatum any more than for club-foot or 
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congenital dislocation of the hip, and the 
best results may be promised in those cases 
where the earliest possible treatment is 


instituted. 
In simple hyperextension and many of the 
milder forms of subluxation, progressive 


flexion, manipulation, and massage followed 
by careful retention of the limbs in the im- 
proved position may be all that is necessary 
for a complete recovery. One must use great 
caution and govern himself by occasional 
radiological examinations as it has been 
shown in some cases that the supposed re- 
duction may be only apparent, while in 
other cases the corrective movements have 
actually increased the degree of subluxation. 

In more severe types of subluxation and in 
luxations, a maneuver similar to that em 
ployed in traumatic luxations may be used. 
Under anesthesia, the limb is held in traction 
and an exaggeration of the tibial hyperexten- 
sion maintained at the same time. Backward 
pressure is then exerted on the tibial head, 
counter pressure on the femoral condyles and 
by a rapid movement of flexion, the luxation 
may be reduced. The hamstring tendons 
which, when traction is made on the limb, 
prevent reduction of the tibial head by a 
“button hole’ approximation similar to 
that observed in a dislocation of the thumb, 
are relaxed in this maneuver. Care should 
be taken to prevent complications such as 
fracture of the femur (Drehmann) or separa- 
tion of the epiphyses (Shields). Mayer sug- 
gests the possibility of using the Bradford 
congenital hip machine to accomplish reduc- 
tion in these cases. Following reduction the 
joint should be held in flexion by plaster of 
Paris or some other form of splinting, and 
massage and passive motion regularly in- 
stituted. 

If reduction by these methods is unsuccess- 
ful, open operative interference is indicated. 
The operations advised for the cure of this 
malformation consist chiefly in overcoming 
the obstacles to reduction, either by division 
orbyplasticmethods. The quadriceps tendon 
is probably the most frequent obstacle, 
though Drehmann maintains that the hin- 
drances to reduction are mostly in the fixa- 
tion of the tibia in its abnormal position and 
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the anteriorly luxated flexor tendons. Owen 
obtained complete reduction by a simple 
division of the quadriceps tendon. Wolff, in a 
case of complete luxation, lengthened the ten- 
don by a plastic tenotomy and in addition, 
freed the tubercle and fastened it to a higher 
level with an ivory peg. Curtillet and 
Lombard in their cases followed somewhat the 
Wolff technique but stitched the tubercle 
to a higher level on the tibia. They advise 
the Wolff operation for obstinate cases, but 
emphasize the great necessity for a prolonged 
postoperative immobilization of the limb. 
In some cases it has been found necessary to 
incise the capsule or the iliotibial band before 
reduction can be accomplished. Arthrodesis 
should only be thought of in the extremely 
grave cases or in cases that have completed 
their full growth. In Reiner’s case, a boy 
8 years of age, the tibial plateau was gouged 
to fit the femoral condyles. Active flexion 
to 70 degrees was possible in seven months. 
CASE REPORT 

E. St. L., age 13 months, female. 
Parents are alive and well. One brother and one 
sister are living and well. No history of any con- 
genital malformations either on maternal or paternal 
side of family. No history of any trauma or 
accident previous to the birth of the patient. 

Present history. Was born spontaneously, after a 
moderate labor, in a frank breech presentation. 
There was noted no increase in the amount of 
amniotic fluid. Examination of the child immedi- 
ately after delivery showed the thighs to be acutely 
flexed on the abdomen and the knees hyperextended 
to such a degree that the feet were brought in 
actual contact with head of the infant, a position 
described by the accoucheur as resembling the shape 
of a ‘‘jack-knife.”” The thighs could not be ex- 
tended more than 30 degrees. Under progressive 
manipulation, the attending physician was able to 
increase the extension of the thighs, but as no im- 
provement was made in the reduction of the de- 
formity of the knees and as there seemed to be an 
increasing deformity of the feet, it was recommended 
that the patient go to the Children’s Hospital for 
treatment. 

Examination at that time showed a healthy, well- 
nourished infant of 5 months. Physical examina- 
tion was negative except for the condition already 
described. Both thighs were held flexed 110 de- 
grees, abducted 35 degrees. They could be brought 
to full extension but no hyperextension was possible. 
All other motion at the hips was normal. Both 
knees were held in hyperextension. On the right 
side flexion was possible only to a position repre- 
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sented by full normal extension; on the left side the 
knee could be flexed to 35 degrees. If, during an 
attempt to bring the limbs into normal position, 
they were released suddenly, the rebound to their 
vicious position (phénoméne du resort) so char- 
acteristic of this condition, could be clearly demon- 
strated. 

The patella could not be palpated. The right 
foot was in equino valgus, the left in equino varus. 
Any voluntary muscular movement of the infant 
tended to exaggerate the deformity, the thighs 
flexing acutely, the feet striking face or shoulders. 
This characteristic phenomenon had been frequently 
observed by the mother. Many X-rays of the knees 
were taken at this time and again later with a view 
to determining the exact relation of the articular 
surfaces of the bones entering into the formation of 
the joint. Figure 3 is a lateral view of the right 
knee taken at this time. It will be noted that the 
hyperextension of the knee is due to an actual for- 
ward slipping or subluxation of the tibial epiphysis 
on that on the femur. Nearly the whole of the 
anterior half of the epiphyseal cartilage of the tibia, 
which shows as a shadow around the ossific center, 
projects anterior to that of the femur, its articular 
surface out of normal relation to that of the femoral 
condyles. As a result the posterior articulating 
surface of the femoral condyles is also free. 

The bayonet-like axial relation (brisé en baion- 
nelte) characteristic of displacement is well shown 
here. If the longitudinal axis of the femur is pro- 
longed so as to meet that of the tibia, in place of 
meeting to form an angle, a figure somewhat re- 
sembling a bayonet results. The anterior border 
of the femur is approximately in alignment with the 
posterior border of the tibia, another indication of 
displacement. There isno evidence of any epiphys- 
eal separation or displacement contributing to the 
deformity. The patella, which may be seen as a 
thickening in the quadriceps tendon is situated 
higher than normally. It was not palpable clini- 
cally. 

Under anesthesia, the limbs were forcibly manip- 
ulated and a double plaster-of-Paris spica applied 
with the thighs fully extended, the knees flexed to 
as great a degree as was possible to obtain. During 
the corrective manipulations, no click suggestive of a 
sudden reduction of a subluxation or luxation was 
noted. 

On January 2, 1916, a second manipulation, was 
done and the limbs again immobilized in further 
correction. The plaster was bivalved and the limbs 
massaged and manipulated daily. The patient was 
discharged from the hospital February 2, with con- 
dition greatly improved. 

On June 4, 1916, the patient re-entered the ortho- 
pedic service. The treatment prescribed had been 
somewhat neglected and as the result the patient 
showed but little improvement over the condition 
noted when discharged from the hospital in 
February. Examination revealed the following 
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months of age. With patient in dorsorecumbent 
position, both lower limbs project upward almost 
to right angles with the body axis. The thighs are 
held flexed 50 degrees on the abdomen and slightly 
abducted, but passively they may be extended to 
within 15 degrees of normal full extension. All 
other movement at hip normal. The knees are 
held in hyperextension, the leg forming an anterior 
angle of 160 degrees with thethigh. Passively the 
knee may be flexed to 50 degrees on the right and to 
70 degrees on the left side. Further flexion causes 
pain to the child. Sudden release of a limb thus 
corrected, results in its immediate return to its 
vicious position but with a suddenness less marked 
than noted at earlier observations. 

On the anterior surface of the knees, the cutaneous 
folds are plainly visible, ‘There are two on the right, 
three on the left, the latter being especially well 
marked and deep. Flexion of the knee does not 
obliterate them. Careful palpation reveals the 
presence of both patelle, not felt at earlier examina- 
tions. ‘They are small and situated somewhat higher 
than normally. 

Owing to the well-nourished condition of the 
infant and the presence of marked fat pads around 
the knee, one cannot determine the presence of any 
abnormal prominence of the tibial head anteriorly or 
the femoral condyles posteriorly. There is slight 
lateral mobility of the right knee with some abduc- 
tion deformity. 

The right foot shows a talipes equino valgus, the 
left a talipes equino varus. The valgus and varus 
are correctible, the equinus only so to a limited 
degree (Fig. 6). 

Measurements of both limbs equal. X-rays 
reveal a relation of the articular surfaces similiar to 
that noted in the earlier plates but to a less marked 
degree. . Figure 4 is a lateral view of the left knee 
taken in June, 1916. Thedegree of hyperextension 
is shown but the element of subluxation is much less 
marked than in the other plate. The patella is 
quite distinct and situated opposite the lower 
portion of the femoral diaphysis. The quadriceps 
tendon is relaxed as shown by its tortuosity, and 
apparently not responsible for the maintenance of 
the limb in its abnormal position. Ifthe limb is 
flexed to 70 degrees, as may be possible, the tendon is 
tightened and the patella descends. With such 
direct evidence of the absence of the quadriceps as 
an obstacle to reduction, one may be justified in 
assuming the capsule or possibly a condition of 
anterior subluxation of the flexor tendons to be the 
causative element in the maintenance of the de- 
formity. The presence of the cutaneous folds al- 
ready described is clearly shown. On June 13, 
under ether, the knees were again manipulated and 
immobilized in plaster splints, in a position of further 
correction. In addition a tenotomy of both ten- 
dines Achillis with correction of the foot deformities 
was performed. 

At the time of writing, the child has its limbs re- 
tained in corrective plaster-of-Paris splints which 
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Fig. 3. Lateral view of right knee at five months show- 
ing the degree of hyperextension and the anterior subluxa- 
tion of the tibia on the femur. 


have been bivalved, so that they may be removed 
daily and the limbs massaged and manipulated. 
When last seen, flexion of the knees to 90 degrees 
was easily obtainable and the degree of hyper- 
extension less marked. 

En résumé, this patient presented at birth the 
condition of double congenital genu recurvatum com- 
bined with a marked congenital flexion contracture 
of the thighs on the abdomen, a talipes equino valgus 
of the right foot and a talipes equino varus of the 
left foot. The genu recurvatum is of the type 
characterized by an anterior subluxation of the tibia 
on the femur. There is no evidence of any epiphys- 
eal separation or vicious union. 

Treatment, consisting in progressive manipula- 
tions with and without narcosis, massage, and re- 
tention of limbs in corrective positions by means of 
plaster-of-Paris splints, has resulted in a gradual 
and encouraging diminution and correction of the 
deformities. 

SUMMARY 

A careful review of the literature has shown 
that the congenital malformation clinically 
shown as a hyperextension of the leg on the 
thigh may be represented anatomically by a 
condition ranging from a simple hyperexten- 
sion with no element of luxation through all 
degrees of subluxation to an actual anterior 
luxation of the tibia on the femur; that in the 
majority of cases, the deformity is one of 
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Vig. 4. Lateral view of left knee at 11 months. Note 
the height of the patella with the relaxed quadriceps 
tendon. 


anterior subluxation in which the tibia is 
partially in front of the femur, often at the 
site of the displaced patella, the quadriceps 
shortened, the patella small and high, being 
situated on the anterior face of the lower end 
of the femoral shaft. ‘The flexor tendons may 
be luxated forward to become extensors and 
in a few cases anteversion of the femoral 
epiphysis has been noted. 

To attempt to designate a malformation 
represented by so many degrees of deformity 
by a term which is descriptive of but one type 





Fig. 5. Child at 5 months showing hyperextension, 
Flexion contraction of thighs on hips also present. 

Fig. 6. Child at 11 months. Note the equino varus of 
left foot and equino valgus of right. 
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is obviously wrong. ‘The terms anterior sub- 
Juxation, anterior luxation and similar ex- 
pressions proposed as generic titles for this 
malformation should be limited in their em- 
ployment to the designation of the various 
types of the deformity recognized as con- 
genilal genu recurvalum. 

The actual cause of the deformity is as yet 
undetermined but it seems probable that the 
condition is due to an abnormal prolonged 
retention of the limbs in an extended position 
during the period of differentiation of joints, 
a period when muscular power is low, and 
growth of the limbs is rapid, so that in the 
absence of normal flexion of the knees, a con- 
dition of hyperextension must result. 

The prognosis is usually good and especially 
so in those cases where the earliest possible 
treatment is instituted. 

Treatment in the mild cases consists in 
massage and corrective manipulations of the 
knees with retention in splints. Anesthesia 
may be used if necessary. In more severe 
cases where the element of subluxation or luxa- 
tion is present, reduction should be accom- 
plished and followed by massage and _ pro- 
gressive correction. In those cases where 
repeated attempts at reduction have been 
unsuccessful, open operation is indicated. 
This consists essentially in overcoming the 
obstacles to reduction and preventing the 
recurrence of the deformity. 

In conclusion, the writer desires to express 
his appreciation to Dr. Robert W. Lovett 
for his kind and very valuable advice in the 
preparation of this report. 
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ACUTE INFLAMMATION OF 


THE NECK OF THE FEMUR! 


By JAMES E. MOORE, M.D., F.A.C.S., MINNEAPOLIS 


Professor and Chief of Department of Surgery, University of Minnesota Medical School 


HE writer began his observations upon 
this subject more than twenty years 
ago, and nineteen years ago first called 
attention to the fact that the disease 
involves the neck of the femur on the dia- 
physial side, and that the separation of the 
head of the femur is due to the infection on 
the diaphysial side and not to an inflam- 
mation of the epiphysis, and suggested, there- 
fore, that the term “epiphysitis” is a 
misnomer. 
MacNamara suggested the name of “‘acute 
epiphysitis” in the first edition of his classic 
work on diseases of the bone; but in the third 


edition, published in 1887, he states that 
exception has been taken to the term epiphy- 
sitis because in many of the cases the diaphysis 
is entirely destroyed but the epiphysis con- 
tinues to live and grow. He states, however, 
that the objection is somewhat fallacious, 
because the epiphysis is acutely inflamed 
in these cases and is not destroyed because 
its blood supply is independent of that of 
the diaphysis. The writer has demonstrated 
that the real infection in these cases takes 
place invariably on the diaphysial side of 
the epiphysial line in this disease, just as it 
does in osteomyelitis in other locations, and 


1This paper is a sequel to one published in the Annals of Surgery for April, 1916, under the title of ‘“‘Osteomyelitis Involving the Hip- 


Joint, a Condition Heretofore Erroneously Designated Acute Epiphysitis.” 
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that the free blood supply of the epiphysis 
protects it from infection. 

In every one of the many cases operated 
upon by the writer the disease has been 
limited to the neck of the femur, and in a few 
in which the diagnosis has been made early 
and drainage established, the disease has 
been cured and the epiphysis has not been 
separated. The majority of cases have come 
under observation after the disease had made 
some progress, and after separation of the 
epiphysis had taken place, not because of 
inflammation in the epiphysis itself, but 
because of the disease on the diaphysial side 
in the neck of the femur. 

In the previous paper, already mentioned, 
apology was made for the use of the term 
“osteomyelitis involving the hip-joint,” be- 
cause there is no medullary cavity in the neck 
of the femur, and in casting about for a 
suitable name for this disease Dr. C. M. 
Jackson, Professor of Anatomy in the Uni- 
versity of Minnesota, was first consulted, 
who stated that the term “osteomyelitis of 
the neck of the femur” is not necessarily 
incorrect, as the spaces of the cancellous 
tissue of the neck of the femur contain mar- 
row which may be involved, and suggested 
that this is a matter for the pathologist to 
decide. Dr. Jackson suggests as a possible 
substitute for the term ‘‘epiphysitis,” femoral 
apophysitis, since the neck of the femur 
being an outgrowth from the shaft of the 
femur is an apophysis, and cites a precedent 
already established by the term apophysilis 
tibialis adolescentium or Schlatta’s disease. 

Dr. H. E. Robertson, Professor of Pathol- 
ogy in the University of Minnesota, states 
that the term “osteomyelitis of the neck of 
the femur” is not pathologically incorrect, 
for, although there is no definite medullary 
canal in the neck of the femur, there are red 
marrow-cells all through it which may be the 
seat of an infection, so that on the whole the 
term ‘osteomyelitis of the neck of the 
femur” seems to the writer to be the most 
distinctive title because it states clearly just 
what the condition is, and the clinical history 
of this disease is exactly that of osteomyelitis 
elsewhere. 

Most writers in discussing this disease speak 


of it as a rare one, but the writer’s experience 
leads him to believe that its apparent rarity is 
due to the fact that it is so commonly over- 
looked, for he has constantly under observa- 
tion patients suffering from this disease. 
At the present time we have three cases in 
the University Hospital, and we have had 
five in one month. Of all the cases of this 
disease admitted to the University Hospital, 
in only one has a correct diagnosis been 
made before admission, and that one was seen 
by Dr. Law, a member of our hospital staff. 
The fact that the neck of the femur is 
deep-seated makes the diagnosis somewhat 
more difficult than it is in the average case 
of osteomyelitis. The prognosis is much 
more grave, because the disease is so located 
that when Nature relieves the pressure in 
the center of the neck of the femur by break- 
ing through the shell of bone into the sur- 
rounding parts, the infecting material neces- 
sarily breaks into the hip-joint, and we have 
added to the original disease suppurative 
synovitis of the hip-joint. In the writer’s 
experience the disease has always occurred 
before the eighteenth year of age and during 
the time of development and growth of bone. 


CLINICAL HISTORY 


For convenience of study the writer deems 
it wise to divide this disease into three 
classes: the very acute; the medium, or 
average type; and the subacute, this division 
resting entirely upon the severity of the 
disease, because the pathology is alike in all 
cases. 

Fortunately, the majority of cases are of 
the second class, that is of medium severity, 
which we will now describe. The disease 
begins with pain in the hip-joint extending 
down the thigh, is frequently accompanied 
by a severe rigor which is promptly followed 
by profuse sweating and rapid rise of tem- 
perature, usually up to 104°. Within forty- 
eight hours there is a certain amount of 
effusion into the hip-joint, the inguinal fold 
is partly obliterated, and a difference in the 
contour of the two sides is quite noticeable, 
and sometimes there is marked swelling of 
the upper part of the thigh. The patient 
holds the afflicted limb flexed and abducted, 
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and objects to any effort to move it. There 
is marked leucocytosis, and the polymor- 
phonuclears run high. Blood examination 
is usually negative. The urine may show 
slight amount of albumin, but is usually 
negative. The roentgen examination at this 
time is negative. 

The subacute variety. It should be remem- 
bered that this disease may be so mild from 
the outset that a very careful examination is 
required to make a diagnosis, and the disease 
is very liable to be overlooked. But even in 
these mild cases the tendency is for the 
disease to go on and destroy the neck of the 
femur, separate the epiphysis, and to involve 
the hip-joint, and although the danger to 
life is not nearly so great, the final result is 
apt to be just as disastrous to the joint as in 
a case where the disease is more acute. 

The acute type. In this class of cases the 
infection is so overwhelming that the patient 
becomes delirious, his life is in jeopardy, the 
hip-joint is destroyed at a very early stage, 
and there is a marked tendency for a dis- 
semination of the disease to other bones and 
joints. We have two such cases in the 
University Hospital at the present time, 
and one was admitted last month who died 
within a few hours from general sepsis, 
although the disease had existed but five 
days. This type is particularly prevalent 
among young children, and the delirium comes 
on so suddenly that it is very apt to obscure 
the symptoms and make the diagnosis par- 
ticularly difficult. In this type blood cul- 
ture will frequently show streptococci and 
occasionally staphylococci. 


DIAGNOSIS 

In the average case a diagnosis can be 
made by a careful observer without great 
difficulty. The clinical history as already 
told should lead to a careful physical examina- 
tion. Notwithstanding the fact that the 
joint is exquisitely sensitive and the patient 
objects to having the limb handled, a skillful 
hand can gently manipulate the joint in such 
a manner as to determine whether the head 
of the femur is still attached and whether it 
moves normally in the acetabulum. A care- 
ful examination of the bones of the healthy 
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leg should be made first, for sake of com- 
parison and in order to gain the patient’s 
confidence. ' To make an accurate diagnosis 
early it is necessary to take advantage of the 
well-known fact that at a very early period 
the periosteum immediately over the central 
focal infection becomes exquisitely sensitive. 
The surgeon should grasp the tibia of the 
afflicted side gently between his thumb and 
fingers, making pressure upon the periosteum 
of the tibia so as to exclude osteomyelitis of 
that bone. He should then grasp the femur 
just above the condyles, making gentle 
pressure upon the periosteum with his 
thumb and fingers. He should very care- 
fully follow up the shaft of the femur and he 
will find that he can make direct pressure on 
the periosteum throughout the length of the 
femur without causing pain. At an early 
date he may even make pressure directly 
over the great trochanter, crowding the head 
of the bone into the acetabulum without 
causing pain. If he will then pass one hand 
underneath the patient so that the points of 
his fingers rest over the hip-joint posteriorly 
and will make pressure over the anterior 
surface of the joint with his other hand, 
pinching the neck of the femur between the 
ends of the fingers of the two hands, the 
patient will immediately cry out on account 
of the severe pain, and the diagnosis is un- 
questionable. 

In every case where a child becomes sud- 
denly delirious, with high temperature, and 
is evidently suffering pain, the doctor should 
observe the patient’s attitude, bearing in 
mind that a very acute osteomyelitis often 
begins in this manner. When one of the 
extremities is held in a flexed and abducted 
position, the whole extremity should be 
carefully palpated as previously described, 
and even in delirious patients, when direct 
pressure is made over the diseased point, 
the patient gives unmistakable evidence of 
increase in pain. Unfortunately, a roentgen 
examination is not helpful in the very early 
stages of the disease. Figure 1 is a roent- 
genogram of the limb of a patient who had 
an abscess in the neck of the femur, but there 
is no evidence of it in the picture. Later in 
the disease roentgenograms are very helpful. 
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PROGNOSIS 

In the average case the prognosis for both 
life and limb is remarkably good, provided 
the diagnosis is made promptly and proper 
treatment applied. In the very acute cases 
the danger to the patient’s life is very great 
because of the marked tendency to a general 
dissemination of the disease. The danger 
to the joint is also great because the diffi- 
culties of diagnosis are such that the neck of 
the femur may be destroyed and the epiphysis 
separated before a diagnosis is made. In 
the milder type of cases the prognosis is 
good, again provided the diagnosis is made 
within a reasonable time. The great danger 
in this type of cases is that owing to the 
extremely mild course of the disease the 
diagnosis may not be made until the head of 
the femur has been separated. In the 
writer’s former paper a case was cited in 
which the disease developed in a patient while 
in the hospital suffering from osteomyelitis of 
the tibia, but the symptoms were so mild 
that special attention was not drawn to the 
hip until separation of the epiphysis had 
taken place. In some of the mild cases in 
which the diagnosis has not been made and 
the proper treatment has not been applied, 
Nature may relieve the patient by breaking 
through the soft parts, allowing escape of 
pus. Those cases are usually pronounced 
tubercular, but when the operation is made 
the neck of the femur will be found necrotic, 
the epiphysis floating loose in the joint, and 
the patient will make a wonderfully prompt 
recovery after the operation. When the 
trochanters are preserved, as they always 
should be when operating for this disease, 
Nature usually establishes a remarkably good 
artificial joint by bringing the upper end of 
the femur close to the acetabulum and 
attaching it there. 


TREATMENT 

The treatment is prompt and efficient 
drainage of the affected part. In our expe- 
rience the most satisfactory results have 
followed drainage directly through the joint 
from the front, and opening into the neck 
of the femur just as would be done were 
the disease in the lower end of the femur. 


MacNamara suggested that we should 
make an incision over the great trochanter 
and drill through the trochanter into the 
center of the neck of the femur and drain 
the infected part so as to prevent infection 
of the hip-joint. In one of the cases reported 
in this paper early diagnosis was made and 
MacNamara’s operation performed. An ab- 
scess was found in the center of the neck of 
the femur and drained through this opening 
through the trochanter. Notwithstanding 
the fact that there was no evidence of infec- 
tion of the hip-joint at the time of this opera- 
tion, the drainage through this trochanteric 
opening was insufficient and the joint later 
became infected and was drained before the 
head of the bone had become separated. 

With the patient lying supine, an incision 
should begin just below the anterosuperior 
spinous process of the ileum and extend 
downward between the inner margin of the 
tensor vaginz femoris and the outer margin 
of the sartorius. The vessels are well to the 
inner side of this incision and are in no 
danger. Blunt dissection should then be 
made down to the capsule of the joint, and 
the parts well separated by blunt retractors. 
Even at a very early stage of the disease the 
soft parts in front of the joint are usually 
oedematous, and the surgeon realizes early 
in his operation that he is approaching the 
center of infection. A free opening should 
then be made through the anterior wall of 
the capsule of the joint, and the neck of the 
femur carefully examined by the surgeon’s 
finger. The condition of the joint will depend 
entirely upon the stage of the disease. Ata 
very early stage there may be little or no 
change in the joint, or there may be some 
effusion of serum. At a little later stage the 
joint capsule will be distended with pus. At 
a still later stage the neck of the femur will 
be found necrotic and the head of the bone 
separated. 

In the very early case, notwithstanding 
there is no evidence of infection in the joint, 
the surgeon should unhesitatingly make a 
drill-hole directly into the neck of the femur, 
well toward ‘the epiphysial line. This drill- 
hole should be large enough to admit the 
introduction of a reasonable sized rubber 
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Fig. 1. Fig. 2. 

Fig. 1. Roentgenogram, Case 1, taken May 16, 1916. 
The patient had an abscess in the neck of the femur which 
is not found in the picture. 


Fig. 2. Case 1. Roentgenogram taken May 17, after 
operation. Drainage tube inserted. 
Fig. 3. Case 1. taken June 22, after third operation. 


drainage tube. At this very early stage, the 
surgeon may find little evidence of infection, 
but his patient will be relieved and the 
temperature will drop immediately, as beau- 
tifully illustrated in one of the cases reported 
in my former paper. We all know that in 
cases of osteomyelitis in other locations when 
we operate at a very early stage we may not 
find pus in the medullary cavity, but that our 
patients are promptly and _ permanently 
relieved of their pain and temperature by the 
operation, and we have demonstrated that 
the same holds true in this operation. In the 
early cases a rubber tube should be passed 
into the drill-hole in the neck of the femur 
and fastened in this position. The joint 
capsule is then loosely closed about the tube 
and the wound closed. 

In cases farther advanced, where there is 
already necrosis in the neck of the femur, but 
in which the epiphysis has not yet been sepa- 
rated, the sequestra should be removed and 
drainage established. At a still later stage 
when the epiphysis has been separated, it 
should be removed together with the diseased 
portion of the neck. The trochanters should 
not be removed as they are in tuberculosis of 
the hip, because they are not involved in the 
disease and will be helpful in establishing an 
artificial joint. It is the exception when 
these patients recover after a single operation. 
They must be watched carefully and addi- 
tional drainage established whenever a de- 
cided rise of temperature occurs. 
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Fig. 5. 
Roentgenogram taken June 22 after 
Rubber drainage tubes introduced and 
Buck’s extension applied. 


Fig. 4. 


Fig. 4. Case 1. 


third operation. 


Fig. 5. Case 1. Roentgenogram taken when patient 
left hospital, September 2, showing regeneration of bone 
and the epiphysis in its normal position. 


The following cases coming under the 
writer’s observation in the University Hos- 
pital within the past few months will illus- 
trate the various points made in the paper. 


CasE 1. This case is of the medium or average 
type. On May 16, 1916, H. M., age 11, was ad- 
mitted to the medical side with a tentative diagnosis 
of rheumatism. His previous history was negative. 
On May 12, four days before admission, he awak- 
ened with severe pain in the right groin just below 
Poupart’s ligament in the region of Scarpa’s triangle. 
He got up and was about that day until noon, when 
he went to bed, where he had been up to the time 
of admission. After going to bed he had a severe 
chill followed by sweating. He lost his appetite and 
was unable to sleep. There was flexion and abduc- 
tion of the thigh with slight swelling over the hip- 
joint in front. Physical examination demon- 
strated that by careful manipulation the joint 
could be moved in all directions, and that there was 
evidently no separation of the head of the femur. 
Direct pressure over the neck of the femur caused 
excruciating pain. A roentgenogram (Fig. 1) was 
negative. His temperature on admission was 
102.8°; pulse 110. There was nothing of special 
interest in the urine; leucocytosis 12000; poly- 
morphonuclears 72 per cent. A diagnosis of acute 
osteomyelitis of the neck of the femur was made 
by Dr. Corbett. On May 17, the fifth day of the 
disease, the patient was admitted to the surgical 
ward. His temperature was 103.9°, and his pulse 
112. On the same day he was operated upon under 
ether anesthesia by Dr. Corbett. An incision was 
made over the great trochanter and a bone drill 
passed through the trochanter along the center of 
the femur. After passing into the bone about two 
and a half inches, an abscess containing about one 
ounce of pus was found. A rubber drainage tube 
was introduced (Fig. 2). 

The next morning his temperature was 100.5°, 








donk 





ARTE, LMR 


Pie mpapnimnetiggs nites 





Pest 


3] 
( 
4 
- 
5 
i 
& 
F 
t 
é 
; 








730 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 6 (at left). Case 2. Roentgenogram taken June 20, showing marked destruc- 
tive process of the neck of the femur as far as the epiphysis. No evidence of sequestra. 
lig. 7 (at right). Case 2. Roentgenogram taken immediately after operation. 


and his pulse 88. After this his temperature and 
pulse fluctuated from day to day, showing that the 
drainage was insufficient. On May 26, the patient 
was given an anesthetic, the drainage opening 
cleaned out and the tube replaced. On June 1 
it was evident that there was somewhere a lack of 
drainage. He was again taken to the operating- 
room and operated upon by Dr. Corbett, who found 
an abscess in the soft parts on the inner side of the 
thigh, which was opened and drained, and the tube 
replaced in the old trochanteric wound. On June 
22 his temperature again went up to 102.2°, and his 
pulse to 115. There was evidence of effusion into 
the hip-joint. He was again taken to the operating- 
room, and in the absence of Dr. Corbett, Dr. 
Strachauer did an anterior arthrotomy, opened the 
distended hip-joint and evacuated a quantity of 
yellow pus. Several large sequestra, constituting 
from one-half to one-third of the neck of the femur, 
were removed and a small spot in the head of the 
femur scooped out. Separation of the epiphysis 
had not taken place. Rubber drainage tubes were 
introduced, and Buck’s extension applied (Figs. 
3 and 4). Pulse and temperature gradually im- 
proved until they became normal. 

He was finally discharged on September 2, 1916, 
having been in the hospital 108 days. His wounds 
were healed, and there was quite free motion in the 
hip-joint with some limitation of flexion and ab- 
duction. He was walking about comfortably on 
crutches, and his general health was good. He had 
been cautioned not to place any weight on the limb 
for fear of fracture of the neck. ‘The roentgenogram 
taken just before the patient left the hospital 
shows regeneration of bone, and the epiphysis in 
its normal position (Fig. 5). 

CASE 2. This case is of the milder type. E. S., 
age 17, a farm-hand, was admitted to the University 
Hospital on June 19, 1916, with a tentative diagnosis 
of osteomyelitis without special localization. Pre- 


vious history was unimportant. Five weeks before 
admission to the hospital he awakened one morning 
with extreme pain in the right hip, so that he 
could not get out of bed. Two days later he was 
better and went to town to consult a doctor. Two 
or three times during the week before admission he 
had been delirious for a few minutes at atime. Pain 
was so severe at this time that a sedative was 
administered. Patient states that he could stand 
on the foot for a time after the beginning of the 
trouble, but it caused him pain, and his right knee 
was tender. The pain was continuous, and after 
the first week was worse at night. He had night 
sweats during the five weeks preceding his admis- 
sion and was losing weight rapidly. Upon admis- 
sion his temperature was 101.8°, and pulse 118, and 
the next day, June 20, the day of the operation, his 
temperature was 1o1.2°, and pulse 120. Urin- 
alysis was negative. Hemoglobin 83 per cent; 
leucocytosis 18,000; polymorphonuclears 87 per 
cent. Roentgen report: Marked destructive pro- 
cess of the neck of the femur as far as the epiphysis. 
No evidence of sequestrum. (Fig. 6.) The patient 
was confined to bed, unable to move, face pinched 
giving the appearance of one in great pain. Body 
covered with perspiration. Diffuse macular rash 
over abdomen and chest; one eroded area the size 
of a dollar over the head of the left femur; another 
over the crest of the ilium; one slightly eroded area 
over the sacrum, evidently bed sores. The leg is 
most comfortable when arched over a_ pillow; 
severe tenderness when moved. Entire femur is 
very tender from sacrum to knee-joint, maximum 
over the neck of the femur. Rotation is limited by 
muscular spasm. Hip-joint is very tender. 

A diagnosis of osteomyelitis of the neck of the 
femur was made by Dr. Strachauer, and was based 
upon the general history, localized tenderness over 
the neck of the femur, and the roentgen report. 
On June 20 he was operated upon by Dr. Strachauer, 
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who opened the right hip-joint anteriorly, found 
complete distintegration of the neck of the femur 
and separation of the head. The sequestrated neck 
and the head of the femur were removed. Rubber 
tubes were introduced into the hip-joint cavity, 
and Buck’s extension applied (Fig. 7). 

On the aist, the day after the operation, the 
patient’s temperature was normal, and pulse too. 
Since that time he has had a fluctuating pulse and 
temperature but never extremely high, and he has 
been gradually convalescing. He is still in the 
hospital, with practically normal pulse and tem- 
perature, wound almost closed, and is walking 
about on crutches with over an inch of shortening. 

Case 3. This case illustrates the very acute 
type. F. K., age 10, admitted as an emergency to 
the University Hospital on September 20, 1916. 
Temperature was 102.6°, pulse 152, leucocytes 8000. 
Patient semicomatous. His physician states that 
on the 18th, two days before admission, his tem- 
perature was 105.4°, and that he had a leucocytosis 
of 30,000. The patient had been seen by Dr. 
Sedgwick and Dr. Law on the 18th, who made a 
diagnosis of acute osteomyelitis of the neck of the 
femur, which was confirmed by the writer upon the 
patient’s admission to the surgical ward. The limb 
was flexed and slight swelling could be detected 
over the right hip-joint. Notwithstanding the 
patient’s mental condition, excessive pain could be 
elicited by pressure immediately over the neck of 
the femur. The emergency was so great that a 

1 The patient has since been discharged with a remarkable amount of 
motion in the hip-joint, and every promise of a useful false joint. 


complete history could not be obtained, but it was 
ascertained that the child had been taken ill on 
September 16, four days before admission to the 
hospital. A representative of the City authorities 
had pronounced the case one of poliomyelitis. 
The patient was taken to the operating-room 
promptly, where he was operated upon by Dr. Law, 
who made an incision over the front of the joint at 
the point of election, opening the capsule. An 
abscess was found underneath the periosteum in 
front of the neck of the femur near the epiphysis, 
containing about 30 cubic centimeters. An opening 
was drilled into the neck of the femur, and the joint 
drained. As blunt dissection was made through 
the soft parts, marked cedema was noticeable. 
The child died within a few hours. 

Notwithstanding the desperate condition of this 
patient when he was admitted, the writer believes 
that operation was justifiable, because he has seen 
patients, particularly young children, recover from 
seemingly like conditions after drainage of the 
joint. 

Blood examination and the pus removed from 
this case both showed staphylococci. At the post- 
mortem the focus in the neck of the femur could not 
be demonstrated by gross examination, but pathol- 
ogists have demonstrated that we do not have 
suppurative periostitis except when secondary to 
infection in the center of the bone. Involvement 
of the pericardium and of both pleural cavities 
was found, but these were evidently secondary, 
because the child’s complaint had been of the hip- 
joint from the very first. 





RESULTS OF SURGICAL TREATMENT OF GASTRIC ULCER! 


By DONALD C. BALFOUR, M.D., F.A.C.S., RocHESTER, MINNESOTA 


HE surgical treatment of gastric ulcer 

should not be undertaken with a pre- 

conceived idea of the type of operation 

to be performed. Any routine meth- 
od of dealing with benign lesions of the stom- 
ach is neither intelligent surgery nor a con- 
tribution toward further progress in the 
treatment of diseases of the stomach. Al- 
though evidence is conclusive that surgery 
gives permanent relief in a higher percentage 
of cases and with less associated risk than 
any other therapeutic measure, it is also 
true that the surgical treatment of gastric 
ulcer may be made still more efficient. 
Although I am quite aware that other factors 
than operative technique should be con- 


sidered, the main purpose of the present 
paper is to present the result of an investiga- 
tion to determine the relative merits of the 
various operative procedures employed in the 
treatment of gastric ulcer. 

The conclusions are based on 677 gastric 
ulcers operatively demonstrated in the Mayo 
Clinic during the past ten years. No con- 
sideration has been taken of ulcers of doubt- 
ful situation. Even ‘pyloric lesions” in 
which the ulcer has not been positively lo- 
cated on the gastric side of the pylorus have 
been excluded as have been also acute per- 
forated ulcers and those which after removal 
exhibited evidence of early malignant change. 

The impression that the results of opera- 


1 Presented before the Western Surgical Association, St. Paul, Minnesota, December 15, 1916. 
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tion vary to a large degree with the situation 
of the ulcer having been confirmed, it was 
necessary, in order to obtain a fair estimate 
of results, to classify gastric ulcers into the 
following groups: 
1. Ulcers near the pyloric outlet. 
. Ulcers on the lesser curvature. 
. Ulcers on the posterior wall. 
. Ulcers on the anterior wall. 
. Ulcers producing hour-glass contrac- 
tion. 

Certain principles hold true in the treat- 
ment of all gastric ulcers. While the fre- 
quency with which gastric carcinoma is pre- 
ceded by ulcer may be a basis for argument, 
it must again be emphasized that gastric 
ulcers do at times become carcinomata. The 
premise, therefore, that gastric ulcer should, 
if possible, be excised or destroyed may be 
accepted as logical. The routine adherence 
to such a principle, however, is difficult from 
a technical standpoint and the absence of 
positive signs of malignant change may per- 
suade the surgeon, against his better judg- 
ment, to base his treatment on the assump- 
tion that there is no malignancy. Although 
fully recognizing the importance of the re- 
moval of the ulcer-bearing area because it is 
a potentially malignant lesion, we must also 
bear in mind the fact that malignancy with 
comparative rarity develops in a gastric ulcer 
for which gastro-enterostomy alone has been 
done. 

Unfortunately, there is no certain method 
of consistently determining early malignant 
invasion of an ulcer. In some _ instances 
valuable suggestive evidence is found in the 
history of the patient, the X-ray findings, and 
the chemical characteristics of the gastric 
juice, while in others positive proof is ob- 
tained by gland examination. The transi- 
tional stage between ulcer and cancer cannot 
be detected at the operating table, and a 
segment of the ulcer excised for examination 
may not demonstrate malignant change 
although cancer-cells may be present in other 
portions of the base. 

The extent of the induration and the degree 
of its activity must be taken into careful con- 
sideration in arriving at a decision as to the 
operation of choice. An inflammatory mass 
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of large size with gross evidences of subacute 
perforation as a rule precludes excision or 
resection, while perigastric extension suffi- 
cient to involve other organs, such as the 
liver or pancreas, should usually be a warning 
against attempted removal. 

1. Ulcers in the pyloric outlet. In this 
group there were 197 ulcers, 29 per cent of the 
total. It seems to be indisputable that 
ulcers close to the pylorus are more readily 
amenable to successful surgical treatment 
than those in any other portion of the stom- 
ach (Brewer, 1; Woolsey, 2; and others). 
Particularly when mechanical obstruction has 
occurred from contraction of the ulcer or by 
reason of its actual size, operation is followed 
by eminently satisfactory results. The tech- 
nical difficulties incident to the removal of 
such ulcers are less than those encountered 
with other gastric ulcers but their surgical 
treatment demands more mature judgment 
as to the correct operative procedure to fol- 
low. It is difficult, for example, to deter- 
mine whether early malignant change has 
occurred in such ulcers, and inasmuch as 
usually the pyloric end of the stomach, in- 
cluding the ulcer area, can be resected with- 
out prohibitive added risk, considerable re- 
sponsibility is assumed in deciding that a 
suspicious lesion at the outlet is not malignant. 
Conversely the decision that a lesion is 
malignant may mean an unnecessary resec- 
tion. When long-continued obstruction has 
produced a degree of emaciation which per- 
mits of only a gastro-enterostomy, the error 
of assuming the growth to be malignant may 
result in an unnecessary pylorectomy later. 
It is in this type of case also that occasionally 
a hopeless prognosis is given to the patient, 
and in which a palliative gastro-enterostomy 
for the supposed extensive carcinoma is fol- 
lowed not only by relief of symptoms, but by 
a return to permanent good health. 

The relative frequency of operations from 
January 1, 1906, to November 1, 1916, for 
gastric ulcers near or involving the pylorus 
is shown in Table I. 

2. Ulcers on the lesser curvature. These 
comprised 316 of the gastric ulcers, 46.6 per 
cent of the total, being thus considerably the 
most common type, especially in view of the 
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TABLE I 
No. of  Per- 
Cases centage 
Posterior gastro-enterostomy... . rena TOR Se 


Pylorectomy (Rodman, Billroth, No. f, 


Polya, and others)....... ee ee 20 
Excision and pyloroplasty bieihpicseseovephecece © CAE 6 
Cautery and gastro-enterostomy.......... 11 S.% 
Anterior gastro-enterostomy............. 10 5 
Pyloroplasty. . . Bal hepilte ee 4 
Excision and gastro- enterostomy . on 7 $.¢ 
Excision. . Dp eGo SRE REA CAE I 0.5 
Reinforcement . erie peri I 0.5 
MS i a ee I 0.5 

Total. ee Pi ané Sue uesecowerace gf: Mee 


fact hes many of the ulcers classified in the 
preceding group, i.e., ulcers in the pyloric 
outlet, developed on the lesser curvature. 
Their tendency to localize on the lesser curva- 
ture and to spread on to both anterior and 
posterior walls of the stomach accounts for 
the term ‘‘saddle ulcer.” It has been our 
experience, however, that such ulcers tend 
to extend to the posterior wall rather than to 
the anterior wall. These ulcers frequently 
illustrate in a marked degree the discrepancy 
in size between the area of induration and the 
actual crater of the ulcer. It was in these 
lesser curvature lesions that the cautery was 
first employed as a surgical measure. A 
sufficient number of patients have now been 
operated on by this method to prove its 
safety and efficiency, and our own observa- 
tions have been confirmed by others, particu- 
larly Scudder and Harvey (3). 

Lesions are repeatedly found in which 
excision would be inadvisable and of decided 
risk on account of the wide area of induration 
and of the inaccessability of the ulcer due to 
its high situation on the lesser curvature, but 
in which complete destruction of the crater 
of the ulcer can be accomplished with the 
cautery. For lesser curvature ulcers the 
operations shown in Table II were performed. 

3. Ulcers on the posterior wall. ‘There were 
63 ulcers on the posterior wall, constituting 
g.8 per cent of the series. These have an 
added surgical interest, since, with the prob- 
lem of the local treatment of ulcers, various 
routes to gain access to the ulcer may be 
chosen by the surgeon; e. g., through the 
gastrohepatic omentum, through the meso- 
colon, by separation of the omentum from 
the transverse colon (Pauchet, 4), or 


TABLE II 
No. of _ Per- 
Cases centage 
Posterior gastro-enterostomy............. 93 20.6 
Excision. ; iwa»s 2 Se 
Cautery “and ‘gastro- enterostomy (two 
years).. i eae kies. Sea t7.7 
Excision and gastro- enterostomy . wee SF 10.6 
Pylorectomy. . Heicrea Relais aeons ‘7 
Gastrogastrostomy.. . ithe a eae. ae 4.0 
Anterior gastro- enterostomy . ere Teer Tee II 3-0 
Sleeve resection. eT Te 2.8 
Pyloroplasty....... (snakes s Te 2.0 
Cautery and pyloroplasty . 7 2.0 
Excision and py yloroplasty. . 7 2.0 
Jejunostomy. . re 3 0.8 
Exploration. . ye elev ena enenaeas 2 0.5 
Suture compression...............s0e0e. 2 0.5 
PRU IIINE ore 5so a sie nanss'aee wees notin ws I 0.2 
Ce A rr 


through the anterior wall of the stomach. 
If the crater of the ulcer is not of large size, 
and there is little evidence of peritoneal 
irritation about the ulcer area, its excision 
may be attempted. Even if the ulcer has 
perforated into the pancreas, it may be still 
possible and safe to separate the stomach 
from its resulting attachment, trim out or 
sterilize the edges of the ulcer, and close the 
defect. The operations shown in Table LIT 
were used in this group. 

4. Ulcers on the anterior wall. Ulcers on 
the anterior wall constitute a relatively small 
group, there being but 17 in the series, 2.5 
per cent of the total. Such ulcers are easily 
excised by knife or cautery unless perforation 
has occurred with attachment to the anterior 
abdominal wall. ‘Table IV gives the opera- 
tions performed in this group. 

5. Ulcers producing hour-glass contraction. 
In the group of ulcers producing hour-glass 
contraction are 58 cases. ‘The characteristic 
deformity warrants a separate classification 
although the contraction may be produced 
by an ulcer of the anterior or posterior wall or 
an ulcer of the lesser curvature. ‘These are 
most interesting from a surgical standpoint 
for they tax the resourcefulness and skill of 
the surgeon and stimulate his ingenuity. 

A wide variety of operative procedures are 
at the choice of the surgeon, the selection 
being governed by the condition of the pa- 
tient, the pathologic findings, and the capa- 
bility of the surgeon. The ulcer which has 
produced the deformity may be so situated 
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TABLE III 

No.of  Per- 

Cases centage 
Posterior gastro-enterostomy............. 17 21.0 
SRE er eee eee er IO 12.5 
Excision and _ggaagamnaaiea pcaieaema. Se. 
Gastrogastrostomy. . Fei eeanssiemisjnaic iar veehaee 
Pyloroplasty. . raf one. 7.5 
Cautery and gastro- enterostomy. saan ae Me 
Anterior gastro-enterostomy . Seams s 5 6.0 
Excision. . oh Re he SER ee ene pee 6.0 
Jejunostomy. . Baer besaeva: entice ta 5.0 
Cautery and pyloroplasty . . 4 5.0 
Excision and pee 2 2.5 
Sleeve resection. Sashat areata ester eh: del 2.5 
Reinforcement. SN aGh say varia see 2.5 
voi caatintaccnddeawsdas I £2 

GONE fiat Wen entiraeapataretssiniv neice Oe 
TABLE IV 

No.of  Per- 

Cases centage 
SMR een onc cena eeerstarekaetes, ME ee 
Pylorectomy. . ieee w Soe 
Cautery and gastro- enterostomy.. 5 20.8 
Pyloroplasty. . os ‘Rimicncaes: > wee 
Posterior gastro- enterostomy.. Se eS 2 8.3 
Excision and ny - 2 8.3 
Jejunostomy. . ; I 4.0 

CO Te TE Pe re 


that resection of a complete segment including 
the ulcer and the scar may be possible. This 
operation, which entails an end-to-end union 
of the resected stomach, has given excellent 
results in our hands, and has been reported 
upon favorably also by others (Haines, 5). 

It has been recently shown by Stewart and 
Barber (6) that after “sleeve resection”’ the 
motility of the stomach more nearly approxi- 
mates the normal than it does after resection 
of a V-shaped segment from the lesser curva- 
ture. 

However, this, or in fact any type of 
resection, is not always possible, for the ulcer 
may have become so firmly fixed that the 
stomach cannot be mobilized, under which 
circumstances drainage must be procured 
either by gastrogastrostomy or by gastro- 
enterostomy on the proximal or distal seg- 
ment of the stomach. Should the ulcer be 
situated on the anterior wall, and should the 
greater part of the scar be accessible, satis- 
factory results may be obtained from excision 
of the ulcer, or from puncture with the 
cautery point and correction of the original 
deformity by a gastroplasty. 


The operations which have been done in 
the Clinic for hour-glass contractions are 
given in Table V. 

In the compilation of these statistics, the 
mortality records detail important informa- 
tion as to the relative risk of the various types 
of operation as well as the risk according to 
the situation of the ulcer. 

In Tables VI and VII, although there are 
several figures to which I might allude, I 
would draw attention to the fact that in 87 
operations by the cautery method combined 
with gastro-enterostomy there was one death. 
Moreover, in the case of this patient a double 
operation was done, the primary operation 
being cholecystectomy for a septic gall- 
bladder in the subacute stage. The necropsy 
report stated that the stomach was in perfect 
condition and that the cause of death was 
septic cholangitis. 

In considering the results of the various 
operations employed in the treatment of 
gastric ulcer, it would be advisable to state 
the basis on which these results were com- 
piled. ‘The information was obtained through 
a form letter sent to each of the patients 
operated on in the Mayo Clinic for gastric 
ulcer from January 1, 1906, to July 1, 1915. 
The letter was so constructed that we believe 
we have obtained an accurate estimate of the 
result of the operations, for inasmuch as they 
were performed primarily for the relief of 
subjective symptoms the patients become the 
final arbiters as to the success of the treat- 


ment. It has further been our experience - 


that those failing to reply to inquiries of this 
kind are likely to be enjoying good health. 
It should be noted that at least a year and a 
half has elapsed since the last case considered 
in this report. Criticism may be offered 
that the present health of the patients 
operated on as recently 2s 18 months ago is 
not a criterion of the late results, but ex- 
perience has shown that a recurrence of 
symptoms rarely develops after the patient 
has had relief fora year. It is also a fact that 
in the event of such recurrence it is due prob- 
ably to the development of a new ulcer rather 
than to a failure to cure the original ulcer. 
The results of operation in all cases of 
gastric ulcer are tabulated in Table VIII. 
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TABLE V 


No. of _ Per- 

Cases centage 
Gastrogastrostomy . ar eo ae ee 
Posterior g — -enterostomy. Dice onan 8 13.8 
Pyloroplasty. . 8 13.8 
Sleeve resection . <s 4 6.7 
Cautery and gastro- -enterostomy. 4 0.7 
Pylorectomy. . , 4 6.7 
Anterior gastro- enterostomy . 2 3-4 
Jejunostomy. . 2 3-4 
Excision. 2 2.4 
Excision and py loroplasty . . 2 2.4 

ES oes ekae ne es NRG, Se 


TABLE VI.—A SERIES OF 670 GASTRIC ULCERS 
ACCORDING TO TYPE OF OPERATION 


(January 1, 1906, to November 1, 1916) 

Per- 

Oper- Mor- cent- 

ations tality age 

Posterior gastro-enterostomy......... 228 4 a i 
Cautery and gastro-enterostomy...... 87 I t.2 
Excision. . ss Bavaactatatrere oecetae’s 84 4 4-7 
Pylorec tomy... , coins ae 6 ¥.9 
Excision and gastro- enterostomy ea 2 3.8 
Anterior gastro-enterostomy . 27 t <£.9 
1 Pyloroplasty. . 26 2 7.0 
1 Excision or cautery ‘and pyloroplasty 35 3 € 
ee - Mena tei. al I 4.3 
Sleeve resection . 2 «. 6.0 
Miscellaneous. . fe) ° 0.0 
Jejunostomy. . ae c 05 
Total number reported it in this series. . 670 m4 «3.5 


1 This mortality is not representative of pyloroplasty by the Finney 
method, which in our experience in ordinary cases has given a mortality 
of less than 3 per cent. The group of cases in which the operation was 
performed included a number of poor surgical risks, with extensive local 
disease, so that the operation was often one of expediency rather than 
one of choice. 


TABLE VII.——A SERIES OF 670 GASTRIC ULCERS 
ACCORDING TO POSITION 


(January 1, 1906, to November 1, 1916) 

Per Per- 

cent- Mor- cent- 

Cases age tality age 

Ulcers on the lesser curvature ... 349 52 12 3.4 
Ulcers close to or enue: the 

pylorus. . 197 29 3 1-5 

Ulcers on posterior wall . 80 12 6 4.5 

Ulcers on anterior wall.......... 24 2% I 4.0 


The percentages are based on information 
from 285 patients who were operated on 
previous to July 1, 1915. Deaths which 
occurred months or years after operation are 
excluded in this report, but are being care- 
fully investigated and will undoubtedly con- 
tribute much desired information as to the 
life expectancy and the possibility of the 
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TABLE VIII.—RESULTS OF OPERATIONS FOR 
GASTRIC ULCERS 


(From January 1, 1906, to July 1, 1915) 


Per- 

centage 
Total number of oan heard from....... 285 
Cured. . a giebtatd utente a 1590 55.7 
Greatly improved. . 65 22.8 
Slightly improved. . 28 «9.8 
No better. 33 «IIS 
Satisfactory results . 224 78.9 


TABLE IX.—RECAPITULATION 
Satis- 
factory Operative Secondary 
Results, Mortz ality, Oper: ations, 


Operations centage aaa a 

Posterior anewenil 

ostomy. 228 84 “By 1.8 
Pylorectomy. 5° 77 go os 3.9 
Excision and posterior 

gastro-enterostomy..... 52 83 3.8 3:9 
Cautery and posterior 

gastro- nemcmnrends ss, Oe “i t.2 0.0 
Excision. yoe 84 57 4.9 32.0 
Sleeve resection . mon ae 90 i 
Anterior gastro-enter- 

MEE istissevchiosss. 2 72 2.7 re 
PYISIOMEY 56552 s000s 80 75 7.0 15.0 


*So little time has elapsed since this operation was instituted that a 
statement regarding the present condition of the patients would be of 
no real value. 


development of cancer as well as other fatal 
late complications in those operated on for 
gastric ulcer. 

Table IX is a recapitulation of the results 
of the various operations for gastric ulcer, 
with the operative mortality and the per- 
centage of the patients so operated on who 
returned for secondary operations. 

Table X is an abstracted compilation of 
these secondary operations. 

There are certain facts in the tables which 
appear to justify emphasis. 

1. For ulcers at the pylorus, posterior 
gastro-enterostomy is the operation of choice 
in the poor surgical risk, for although pylo- 
rectomy is followed by better results, the 
operative mortality is distinctly higher. 
The cautery is a useful adjunct in selected 
cases. 

2. For ulcers on the lesser curvature, 
cautery by the method described in a previ- 
ous paper (7), and gastro-enterostomy is the 
operation of choice. 
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TABLE X. REPORT ON SECONDARY OPERATIONS ON GASTRIC ULCERS (47 CASES, 
6.8 PER CENT OF 670) 


(From January 1, 1906 to November 1, 1916) 






























































Original Time since First + at : oe 
Pen or ol Operation Cause for Second Operation Second Operation 
Excision, I-I.5 years, 7 cases Obstruction, 10; ulcer bleed- | Posterior gastro-enterostomy, 25; anterior 
27 cases 2-2.5 years, 5 cases ing, 3; ulcer, 3; hour-glass, astro-enterostomy, 1. Adhesions were 
3-3-5 years, 5 cases distention, 2; adhesions, 1; reed in 2 of the above cases. An old scar 
4 years, I case subacute perforation, I excised and a transfusion in another. 
4-10 months, 4 cases 
1-2 weeks, 3 cases 
10-18 days, 2 cases 
Excision and posterior gastro- | 2 months, 1 case Obstruction from kinked Anterior gastro-enterostomy, 1 
enterostomy, 2 cases 6 days, 1 case pylorus, r. drainage of abscess, idenenengy and trans- 
Obstruction and abscess, 1 fusion, r. 
Excision and _pyloroplasty, 2 years, 2 cases Ulcer, 2 Cautery and posterior gastro-enterostomy, 1; 
4 cases I year, I case Abscess, 1 excision and gastro-enterostomy, 1; poste- 
1 month, r case rior gastro-entercstomy, 1; drainage of ab- 
scess, I. 
Pylorectomy, 6 years, I case Jejunal ulcer, 1 Anterior gastro-entcrostomy (Murphy button), 
3 cases 3 years, I case Carcinoma of stomach, 1 1; transverse colon resection and resection 
5 days, 1 case Acute obstruction and dilata- of j jejunum and jejunostomy ro days later, 1; 
tion, 1 exploration, r. 
Anterior gastro- 1 week, 1 case Bile regurgitation, 1 Entero-anastomosis (Murphy button), 1 
enterostomy, I case 
Posterior gastro- 3 years, I case Ulcer, 3; ulcer causing hour- | Freeing adhesions, 1; enlargement of gastro- 
enterostomy, 4 cases I year, I Case glass, 1 enterostomy, 1; excision of ulcer, 1; resection 
2 weeks, 1 case of pylorus, 1. 
10 days, 1 case 
Gastrogastrostomy, 3 years, I case Hour-glass, 1; adhesions, 1; | Posterior gastro-enterostomy, 2; anterior 
4 cases 2 years, I case bleeding ulcer and adhe- gastro-enterostomy, 1; anterior retrocolic 
I year, I case sions, 1; obstruction, 1 gastro-enterostomy and splenectomy, 1 
1 month, 1 case 
Incision and drainage, 1 case 2 years, I case Pyloric obstruction, r Posterior gastro-enterostomy, r. 
Reinforcement, 1 case 3 years, 1 case Ulcer, 1 Posterior gastro-enterostomy, r. 
3. Local excision alone of such ulcers is REFERENCES 
inadequate, 32 per cent of patients so oper- 1. Brewer, G.E. A critical review of a recent series of 
ated on ultimately requiring further operative peep Ba Ti stomach. Ann, Surg., Phila., 
° , ’ ? Sng, eae . 
treatment, viz., gastro-enterostomy . , 2. Woorsey, G. The surgical treatment of gastric and 
4. Sleeve or segmental resection, especially ‘ eaten eee. a. Rec., am —_ 592°596. 
° ° 2 meee 3. SCUDDER, C. L., an ARVEY, 5. C. Is the employ- 
in large high ulcers and hour glass contraction ment of actual cautery in the treatment of chronic 
in suitable cases is not only a relatively safe ulcer of the stomach a safe procedure? Surg., 
operation but has been followed by good Gynec. & Obst., 1916, xxiii, 719-724. 


4. Paucuet, V. Traitement de l’ulcere chronique de 

, , ; lestomac. Presse méd., 1916, xxiv, 445-448. 

5. The lowest operative mortality in the Hares, W. D. Personal coramunication. 

more common operations was associated with Stewart, C. D., and Barser, W. H. Segmental re- 

5 section for gastric ulcer: a preliminary report based 

cautery and posterior gastro-enterostomy . upon clinical and experimental studies. Ann. 
6. Ulcers on the posterior wall are asso- —— ray, ee = 527-536. i 

“ : * se F . Barrour, D. C. e treatment by cautery of gas- 

ciated with the highest operative risk, while ac ak, tee. Gee, & Ge, sera, Oe 

those at the pylorus are of least risk. 528-530. 


: results. 
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DEPARTMENT OF TECHNIQUE 


GENERAL RULES USED IN SIMPLE PLASTIC WORK ON AUSTRIAN 
WAR-WOUNDED SOLDIERS 


By Dr. J. F. S. ESSER, ARNHEM, HOLLONE 
Dutch Special Surgeon for Plastics 


OR eight months in 1915, I was chief sur- 

geon of the Royal Reserve Hospital No. 2 

in Bruenn, Moravia, with more than 3,000 
beds. Here I did more than 4oo plastic opera- 
tions. The cases were sent to me from all 
Moravia by military command of the late chief 
army surgeon, Dr. Schwarz, and later on by a 
further order from his Excellency, Lieutenant 
Field Marshal Poeschmann, through whose order 
I could select such cases in every hospital there. 

Because of my success in these cases as well as 
in the cases operated on afterward in the Royal 
Reserve Hospitals Nos. 8 and 17, and in the 
university clinic of Professor von Hochenegg in 
Vienna, I shall describe some principles in tech- 
nique which I particularly recommend. [I shall 
not mention here the complicated face plastics, 
those with free transplantation, and those with 
application of pedicle flaps from distant parts of 
the body, nor shall I describe esthetic operations 
or plastics on the skull and other parts of the body. 

As a rule I make my technique in plastic opera- 
tions as simple as possible. I prefer to cover 
defects of the face with tissue from the immediate 
neighborhood, contrary to the general rule as 
shown in the works of nearly all plastic surgeons. 
I avoid, when possible, the application of pedicle 
flaps from a distance. I follow this principle not 
only because the technique is simpler, but chiefly 
for esthetic reasons. 

The result in most facial plastics would seem 
to indicate that the surgeon is chiefly concerned 
in seeking the easiest and surest way to success 
without considering that intervention must also, 
in nearly every patient, satisfy his sense of beauty. 

It is certain that not every surgeon, however 
distinguished, is qualified to do facial plastics, 
and this is especially true if he does not appre- 
ciate the esthetic and has not a thorough under- 
standing of all the requirements. He must be 
blessed with the rich gift of invention, and must 
possess as well mathematical and economical 
knowledge. I will only mention the great re- 


sponsibility as far as the patient is concerned. 
He concentrates all his hopes on attaining a 
beautiful result. Even after very exhausting 
operations consuming 4 or 5 hours, performed 
without an anesthetic, the first request the pa- 
tient makes is almost always for a mirror. With 
the smallest imperfection, especially as regards 
hair, it is striking to find that even the rudest 
peasant continually begs for correction. 

I combine all facial plastics, therefore, because 
the first consideration is the good appearance of 
the patient. This requisite distinguishes plastic 
operations from all other operations which have 
for their object a practical result. 

Esthetics play an important réle in facial 
plastics. Every one who has had occasion to 
converse with mutilated patients knows how 
great deformities influence their composure, how- 
ever much they try to conceal their embarrass- 
ment. It is not sufficient merely to close facial 
defects, however perfect the result may be from a 
surgical standpoint; the operation must be done 
so as to insure the patient not only a perfect result 
surgically but his face must be restored as nearly 
as possible to its normal appearance. 

In the first place, the foundation for the plastic 
must be suitable. A potato-like formation, with 
two outward openings, is not a nose, however 
well healed and vascularized it may be. The 
muscles of expression must be considered, fat 
tissue must be provided, and lastly the skin to be 
used must be chosen so that it closely resembles 
the skin in the area to be covered, in color, shade, 
elasticity, hair, thickness, fiber-direction, number 
and size of the pores; in short, in all its qualities. 

We very often see patients, who have been 
dismissed after a plastic as recovered, in whom 
only the defect has been closed, and the modeling 
not yet done. I maintain that a soldier who 
has done his duty and has risked his life fight- 
ing for his Fatherland, has the right, when he 
is mutilated, to demand from the same Father- 
land that it do all in its power to restore him to 
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normal. I mention this, for however reasonable 
it may seem, many surgeons do not agree with me. 

The social side of life must be given due con- 
sideration in deciding on the indications for plastic 
operation. The patient who returns to society 
after an excellent operation feels happy and as 
newborn. Those who have suffered mutilating 
injuries to the face, have the greatest desire to be 
operated upon as soon as possible. Thus, it is 
seen that plastic operations upon the face are in 
many ways as important as are the more common 
operations; for while they may not save the 
patient’s life, they do help to alleviate pain and to 
free the patient from many distressing conditions 
such as the inability to eat, breathe, or speak 
properly as well as the inability to retain saliva. 

In doing these operations, the entire face must 
be considered, because operations for the correc- 
tion of one part must not mutilate another part, 
and when the defects interlap, especial care must 
be exercised. 

The most essential principle in all plastic 
operations is simplicity. Simplicity facilitates 
the work and preserves the beauty. The use of 
skin from a nearby surface is therefore to be pre- 
ferred to skin from distant parts. In almost 
every instance, even in very large defects, this 
principle of technique can becarried out. The one 
point necessary is that the parts be made suffi- 
ciently movable, either by cutting on one side 
(half pedicled), or, when necessary, with entire 
pedicles. When this is not possible, I use a 
pedicle flap from a distant part, or a free trans- 
plant. The general opinion that this local 
treatment causes deformities is false. The 
result depends on the technique. 

However plausible it may seem to use neigh- 
boring tissue, most plastics have been treated 
otherwise. The careful use of the above-men- 
tioned principles often forces one to enter new 
paths and work independently, as many existing 
operations for certain defects are contrary to this 
rule of simplicity. This axiom applies to small 
defects, for which when possible, I apply the 
simple lineal seam in cases where many other 
surgeons use pedicle flaps and free transplants. 
Some of my cases will show this. I would only say 
that I take much trouble to make every seam as 
nearly perfect as possible. By this care in details, 
love for even the smallest work is awakened and 
the success of the plastic operations increased and 
brought nearer to the ideal. 

For control, I always have the interesting cases 
photographed from three sides, both before and 
after operation. Care is taken to get all the 
photographs equally sharp and no retouching is 


done. Some of my photographs from Bruenn are 
not good because my photographer had to go to 
the front. 

When the wound edges fell in, I undercut the 
fat and muscle tissue and by layers of sutures, 
brought them together in a ridge exactly beneath 
the suture line. It is of great importance that 
this ridge of fat and muscle follow exactly the 
suture line so as to raise the wound edge to the 
level of or a little higher than the surrounding 
part (Figs. F to I). 

As mentioned above, the esthetic advantage 
of using skin bordering on the defect, is that it 
corresponds better in quality, color, shade, elas- 
ticity, hair, thickness, fiber-direction, number and 
size of pores, than is the case with pedicle flaps 
from forehead, temple, or neck, not to speak of the 
skin of the chest or arm. 

The fear of many surgeons of extropion and 
partial immobility after lineal sewing of facial 
defects, is groundless in carefully chosen cases and 
with good technique. This fear has stood in the 
way of the finer development of the technique 
governing their dangers. 

However imposing the genial work of Lexer on 
free transplant is, it should not lead to a general 
usage of the same. They may be used only when 
a pedicle flap is impossible. 

Before entering into details of the different 
groups, I wish to mention a few general principles. 
Above all, I lay the greatest weight on strict 
asepsis. One often hears from experienced sur- 
geons that much may be tolerated in the neigh- 
borhood of the mouth and nose, because these 
tissues through their rich blood and lymph supply 
more easily resist bacteria. In their opinion so 
much impurity, which cannot be removed, is 
always present,that one need not be socarefulabout 
the asepsis. This is not the case, for two reasons. 
First, while these tissues can defeat many infec- 
tious germs, they are resistant only against those 
belonging to that region. Therefore, one must 
avoid introducing foreign bacteria here just as one 
does in pure tuberculous abscesses. Because of 
the great richness in blood and iymph vessels, the 
fight between bacteria and tissue is usually decided 
rapidly in favor of the individual; but during this 
short time a greater danger of general infection 
exists or for spreading of infection (meningitis) 
than in tissue with few vessels. Secondly, a dis- 
advantage of non-aseptic procedure is the less 
beautiful healing. Only wounds which heal by 
first intention, can, when all other circumstances 
are favorable, give good results. 

Before the operation the skin is shaved, using 
no moisture, and then painted with tincture of 
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For full description of plates see case reports. 


Figs. 1 and 2. Case 1. 
Result after plastic. 

Figs. 3 and 4. Case 2. Fig. 4 shows a scar scarcely 
visible due to the fact that the pressure is borne by deep 
sutures. 


Gunshot wound of chin. Fig. 2. 


iodine. During the operation the skin is kept as 
dry as possible. 

I use local or regional anesthesia for all face 
plastics. As small quantities as possible of 
anesthetic solutions are used, because I believe 
that the tissues are not indifferent to, and that 
their defensive powers are reduced by even a 
weak solution of, novocaine, and adrenalin. For 
the same reason, I do not infiltrate far around the 
wound, but into the same, so that most of the 
fluid injected escapes during the operation. 

Further, the greatest care is used in the total 
excision of all superficial and deep scars. This is 
conducive to a more beautiful form, and also 
when the muscles are sewn carefully together, to 


Figs.5and6, Case 3. Gunshot wound of upper eyelid. 

Figs. 7 and 8. Case 4. Gunshot wound of the ear. 

Figs. 9, ro, and 11. Case 5. Shot through under lip. 
The red of the lip was reconstructed with great care, one 
of the most difficult tasks in plastic surgery. The result 
was very satisfactory. 


a restoration of the power of expression. Besides 
later shrinking of the scars is avoided. Even in 
rather large defects with lineal seam, I allow no 
tension in the skin itself. All tension is borne by 
the deep hidden sutures. I seldom use very large 
deep sutures from the surface on metal plates, as 
Lindemann does, because pressure necrosis fre- 
quently occurs beneath the plates, leaving ugly 
scars. For diminishing new defects, this method 
is excellent. 

Upon finishing the operation, some calomel is 
blown from a pulverizer onand around the wound, 
which is then left uncovered when there is no 
special reason for bandaging. The advantages 
of the uncovered wound are many, especially in 
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Figs. 12 to 14. Case 6. Jaw-cheek injury. 


Figs. 15 to 17. Defect of upper lip. 
lip after repair. 


the presence of mouth, nose, and eye secretions. 
The skin does not macerate but remains dry so 
that the growth of bacteria and their inoculation 
of the wound does not occur. Light, and espe- 
cially sunlight, having access to the wound, acts 
as a disinfectant of, and as a stimulant to, the 
tissues. 

For the past two years, I have powdered the 
wounds with calomel, and am very well satisfied 
withit; first, it dries the wound and is then diffused 
into the very small scab. Traces of the sublimate 
are formed constantly from the calomel. In a 
nascent state, these are very bactericidal. I 
have never observed a deleterious effect from the 
use of calomel, which is reasonable since even the 
conjunctival sac tolerates its presence. 

That sick rooms may not be dusted is obvious, 
but must instead be cleaned with a damp cloth. 

The dry wound edges do not so easily permit 
gaps in places where there is a slight difference of 
tension, asa loose soft skin would under a bandage. 
They either unite smoothly throughout or gape 
entirely (which accident does not often occur). 


Fig. 16 shows the prominence of the upper 


‘The uncovered wounds permit of regular and 
frequent inspection, and when necessary removal 
of one or more stitches. The stitches always lie 
very close to each other, and enter not toward the 
wound edge, but perpendicularly or receding 
further from the edge (Figs. A and B). Stitches 
are never put in exactly at the wound edge 
because then the knots are easily drawn into the 
cut, causing unsightly and uncertain results. 

I lay great weight on the absolute immobiliza- 
tion of the wound, which principle is acknowl- 
edged everywhere at the present time. I forbid 
the patients to speak or to move their lips. I 
usually order only liquid diet which is given 
through a rubber tube. So necessary do I re- 
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gard immobilization, that for a few days in many 
cases, I forbid the very important rinsing of the 
mouth, even after operations which involve the 
inside of the mouth. Sometimes in these cases 
I allow the nurse to syringe the mouth with the 
greatestcare. Thinsoupsare preferred rather than 
milk, because they do not leave so much impurity. 
I divide simple face plastics into the following 
groups, of which I shall discuss typical cases: 
1. Simple lineal seam: 
a. After scar excision. 
b. After scar and skin excision. 
2. Complicated lineal seam: 
a. With underlay from direct neighborhood. 
6. With underlay of free transplanted fat. 
c. Withalteration of skeleton. 
3. Seam with displacement of one wound flap 
after mobilizing it by simple cut: 
a. With very large basis. 
b. With narrow pedicle. 
c. With island-flap 
4. Seam after mobilization of both flaps. 


I, @ SIMPLE LINEAL SEAM AFTER SCAR EXCISION 

I will present many cases of this group in order 
toshow howa very considerable number of different 
deformities, which are often treated with rather 
complicated plastics, can be helped in a most 
simple manner. 

Case 1. Lieutenant R., Vereins Reserve Hospital No.1 
in Bruenn (Figs. 1 and 2), had a gunshot of the chin which 
healed with many scars, after the excision of which, the 
surroundings were simply sewn together. 

CAsrE 2. Infantryman M., Royal Reserve Hospital No. 8 
in Vienna (Figs. 3 and 4), came under my treatment for a 
gunshot of the jaw which I repaired with a local bone 
plastic. The protruding nail in the chin perforated the 
entire right lower jaw to fix the fragments and transplant. 
I present him here only to show that it was possible to take 
the large angioma from the forehead, the defect of which was 
simply sewn together after mobilizing the wound edges. 
Figure 4 shows that aseam even under great tension can be 
sewn together leaving a scarcely visible scar, when great 
care js taken that the pressure is borne by the deep sutures. 

CASE 3. Infantryman S., Royal Reserve Hospital No. 2, 
Bruenn. A defect of the upper eyelid from gunshot wound 
(Figs. 5 and 6) was closed with a lineal seam after freeing 
the wound edges. ‘The scar is scarcely visible. 

CasE4. InfantrymanIm.N. of above hospital, sustained 
gunshot wound at the ear (Figs. 7 and 8). After excision 
of the scar, the wound edges were correctly placed opposite 
each other and sewn together. The result was, as shown, 
very beautiful. 

CasE 5. Infantryman S. of Royal Reserve Hospital No. 
17, Vienna (Central hospital for jaw injuries), Shot 
though the under lip and jaw. Wound healed with deep 
lip and jaw scar with loss of movement (Figs. 9, 10 and 11). 
Complete excision of the scar and all its branches was done. 
The red of the lip was reconstructed with great care. ‘This 
belongs to one of the most difficult tasks in plastics, if a 
good cosmetic result is to be obtained. The deep sutures 
bring the skin and mucous membrane together, so that 
they are approximated without tension. 
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Figs. 18 and 19. Case 8. 
of the lower lip. 


Figs. 20 and 21. Case 9. Upper lip injury. 


Penetrating gunshot wound 


Case 6. Soldier S., Vereins Reserve Hospital No. 1, 
Bruenn. Jaw-cheek injury. After a long healing process, 
complicated by erysipelas, with ejection of many import- 
ant Jaw fragments, the deep wound had finally decreased 
considerably and was firmly scarred (Figs. 12 to 14). 
After excision of the extensive scars, the sewing of the mus- 
cles was carefully done, and with it an underlay was formed 
for the sewing of the skin which followed. 

Case 7. Infantryman Z., Royal Reserve Hospital No. 
2, Bruenn. Defect of the upper lip (Figs. 15 to 17). 
This case was similar to Case 3 in reference to the deep 
sutures in mobilized tissue, which bring together the super 
ficial wound-edges and at the same time raise them to the 
right level. Figure 16 shows that the repaired upper lip 
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Fig. C. Fig. D. Fig. EF. 
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and 23. 


2 Case 10. Upper eyelid gunshot defect. 
4 and 25. 


Case 11. Gunshot wound of cheek and 


Figs. 2 
Figs. 2 
nose. 


has become sufficiently prominent by this method and that 
it has not fallen back, as is so often the case in repaired 
harelips, which are usually recognizable as such from afar. 
Annexed illustration Fig. C, shows this condition in a 
badly treated harelip. 

CAsE 8. Infantryman P., Royal Reserve Hospital No. 8 
in Vienna, had penetrating lower lip under jaw gunshot 
resulting in a pseudarthrosis and a soft part scar. The 
latter entirely surrounded the chin. Was removed by ex- 
cision and repaired by lineal seam in stages (Figs. 18 and 19). 

CAsE 9. Soldier D., Royal Reserve Hospital No. 17 in 
Vienna, suffered a vertical split of the upper lip from a 
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Figs. 26 and 27. Case 12. Injury to lower half of right 
sar and part of cheek. 

Figs. 28 to 31. Case 13. Correction of scar of skull after 
trepanning and scar after injury to lower jaw. 


gunshot wound which after this repair healed, leaving no 
visible sign (Figs. 20 and 21). : 
Case 10. The same with Infantryman P. S., Royal 
Reserve Hospital No. 2 in Bruenn, who had an upper 
eyelid gunshot defect which was improved by excision of 
broad parts and making a smaller eyelid (Figs. 22 and 23). 


1, 0. SIMPLE LINEAL SEAM AFTER SCAR 
AND SKIN EXCISION 
Case 11. Infantryman Z., Royal Reserve Hospital 
No. 2 in Bruenn. Gunshot wounds of cheek and nose 
resulted in two scars which were both cut out (Figs. D and 
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Iigs. 32 and 33. Case 14. Shot through cheek and 
adjoining nostril. Fig. 33 shows the final result. 


Figs. 34 to 41. Cases 15 and 16. Correction of deep 
broad cheek scar (figs. 34 and 35) and deep fixed temple 
Cc 34 : 
scar (Figs. 36 to 41). 


IX). Because the cheek wound was too nearly round, it 
was lengthened by excision of normal cheek skin. A 
large piece of adjacent subcutaneous tissue was removed 
to imitate there the condition of the original wound, the 
scars of which had been excised. The entire wound was 
then closed with equal tension (Figs. 24 and 25). In 
this case, I had to be careful on account of the Stensen’s 
duct and facial nerve. The scar on the nose was repaired 
by asmall pedicle flap (igs. 24 and 25). 

CASE 12. Infantryman S. V. of the same hospital (Figs. 
26 and 27) had the lower half of his right ear and a part of 
the cheek shot away. The cheek defect was closed by 
lineal seam, after the excision of healthy skin, as in case 
above which then gave good conditions for repair. 

CaAsE 13. Similar procedure was followed in the case of 
infantryman Fr. (the same hospital) to correct a scar fixed 
on the skull after trepanning. A soft part scar fixed on the 
lower jaw, from another shot, was also improved. On the 
forehead the closing of the bone defect was made with a 
pedicled bone flap (I’igs. 28 to 31). 


2, @. COMPLICATED LINEAL SEAM WITH UNDERLAY FROM 
DIRECT NEIGHBORHOOD 
Case 14. Infantryman J. P., Vereins Reserve Hospital 
No. 1 in Bruenn, was shot through the cheek and adjoining Figs. 42 to 45. Cases 17 and 18, Correction of deep 
nostril (Figs. 32 and 33). I prepared the plastic for this by fixed scars on cheek. 
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(Figs. 46 to 67 see p. 744.) 

Figs. 46 and 47. Gunshot wound of jaw. 
corrected. 

Figs. 48 to 51. 


Skin scar 


Different stages in the correction of nose 


deformity. ; 
Figs. 52 to 56. Correction of fixed scar at corner of 
mouth. 


Fig. 57 to 60. Mutilating face injury. 
Figs. 61 and 62. Case 23. Upper cheek wound. 


cutting laterally on both sides into the deep tissue and then 
by sewing the mobilized subcutaneous tissue together to 
raise up to a good level the skin suture line which then fol- 
lowed (see Figs. F tol). Figure 33 shows the final result. 

Cases 15 and 16. I did a similar operation on Infantry- 
man N. (in the same hospital) for a deep, broad cheek scar; 
and on Infantryman V. (in Royal Reserve Hospital No. 8 
in Vienna) for a deep fixed temple scar, which followed tre- 
panning (Figs. 34 to 41). 

Cases 17 and 18. Infantrymen S. and k., Vereins 
Reserve Hospital No. 1 in Bruenn. Both had deep fixed 
scars on the cheek, which were removed in similar way 
(Figs. 42 to 45). 





Fig. H. 


Fig. 1. 
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igs. 63 to 67. Cases 24 and 25. Corrected with under- 
lay of free transplants of fat. 

; Figs. 68 and 69. Case 26. Lower eyelid and nose de- 
fect. 

Figs. 70 and 71. Case 27. Eyelid mutilation. Fig. 71 
shows the condition before an attempt to smooth the flap 
scar, 

Figs. 72 to 74. Case 28. Upper lip defect. 
in Fig. 74. 


Result seen 


Case 19. Infantryman P., Reserve Hospital No. 17 in 
Vienna, following a gunshot wound of the jaw had a defect 
in which the skin scar was corrected (Figs. 46 and 47). 

CASES 20, 21, and 22. are three patients who were oper- 
ated upon by very distinguished surgeons. Their wounds 
healed perfectly from a surgical point of view, but the 
patients were not socially presentable, so that I received 
them for corrections. 

Sergeant A, in peace time had an injection of paraffin in 
his sunken nose bridge. In the winter of 1915 on the 
Carpathian front, the skin covering the paraflin froze and 
necrosed. The defect was closed at that time with a 
pedicle flap from the forehead. The flap, however, was so 
prominent that the patient had a wax shell made to cover 
the nose. ‘The correction which I made was merely to cut 
out the scar on one side and to diminish the soft tissue on 
that side of the flap by placing it partly under the opposing 
skin edge before suturing. After ten days I repeated this 
operation on the opposite side (Figs. 48 to 51). 
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Figs. 75 and 76. Case 29. Loss of under part of upper 
lip. 


Captain T. An injury to the mouth healed with a fixed 
scar at the corner. This was cut out and replaced by a 
temple pedicle flap (Lexer), The patient, however, had 
deformities which obliged him always to wear a black cover- 
ing over the entire cheek. In a manner similar to that used 
in the case above, I leveled the surface in the clinic of Hoch- 
enegg (ligs. 52 to 56). 

Infantryman V., Vereins Reserve Hospital No. 1, (Iigs. 57 
to 60) received a very mutilating face injury which took 
away his left eye, lower eyelid, and disfigured his cheek and 
nose. After a Lexer temple flap plastic, the patient was 
sent tome. I do not mention here the corrections I made 
on the temple defect, the nose (which is not yet quite fin- 
ished) and the eyelid plastics; but only show the correction 
on his cheek which I did as in the two cases above. 

Case 23. This Russian after an upper cheek wound, had 
a large scar, which I removed. ‘The defect was closed in 
the manner described above (ligs. 61 and 62). 


2 b. COMPLICATED LINEAL SEAM WITH UNDERLAY OF 
FREE TRANSPLANTED FAT. 

Cases. 24 and 25. Infantrymen U. (ligs. 63 to 65) and 
D. (ligs. 66 and 67), both in Royal Reserve Hospital No, 2 
in Bruenn, are both types of a series of cases in which an 
underlay from the immediate vicinity did not suffice; 
therefore free transplantation of fat from the abdominal 
wall or buttock was done. In the case of D. it should be 
mentioned that I took a two inch pedicled curved bone chip 
from the medial side of the defect, working in part sub- 
cutaneously. After turning this bone, it bridged over the 
bony defect and was fixed at its end. In this manner a 
new bone arch was constructed, which was covered by the 
transported fat. Shortly after the stitches had been re- 
moved, D. was photographed, because he had to go away. 
The scars were much smoothed some weeks later when I saw 
him. 

The disadvantages of this method are two- 
fold: first, the chances of the free transplant to 
live are good but not so sure, especially in presence 
of scars, and where latent infection centers exist. 
Second, due to the shrinking of the fat, the under- 
lay changes size and form, so that originally it 
must be too large. After shrinkage it fits, but 
then gradually it may become too small. Indi- 
vidual and local differences also add to the un- 
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Figs. 78 and 79. ‘Case 30. Loss of upper lobe of ear, 
Correction gave very satisfactory result. 


certainty of the amount of fat to transplant, so 
that in any case, the quantity is very difficult to 
estimate. 
2 ¢. COMPLICATED LINEAL SEAM WITH ALTERATION 
OF SKELETON 

In this group only appear patients with nose 
defects. 1 took away scars and part of the nose 
skeleton, which could be dispensed with, in order 
to be able to close the defect with the healthy 
nose skin that was left without adding flaps from 
other places. These cases are published sepa- 
rately, combined with some esthetic nose correc- 
tions of peace-time cases. 


3 @ DISPLACEMENT OF ONE WOUND FLAP, AFTER 
MOBILIZING IT BY SIMPLE CUT WITH VERY 
LARGE BASE 

Gradually we come to larger plastics with de- 
fects of broader areas of the cheek, upper and 
lower lip, in which I took material from the neigh- 
borhood and not from distant parts, such as 
pedicle flaps of arm or chest. These flaps are 
disagreeable for the patients and do not give good 
cosmetic results. For the larger defects, I made 
an incision subcutaneously which mobilized the 
whole cheek and the skin of the upper lateral 

neck, by cutting around from the defect in a 

broken curve, first rising, then turning downward 

in front of the auricle, then horizontally and 
ending with a sudden vertical cut to make the 
whole movable. The pedicle of this flap carries 
the external maxillary artery. I will not enter 
into further details of this type of operation now, 
as the subject is so large as to require special 
treatment.. In cases of smaller defects in the 
upper cheek, I work as the following cases show: 


Case 26. Infantryman Z., Royal Reserve Hospital 
No. 2in Bruenn, later No. 8 in Vienna (Figs. 68 and 69). 
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Figs. 80 to 82. Case 31. Gunshot injury of jaw. 
Figs. 83 and 84. Case 84. Gunshot injury of jaw. 


lost his right eye, and received a lower eyelid and nose 
defect. I will show here only the lower eyelid treatment. 
The right side of the wound, which contained the greater 
part of the lid, was mobilized to form the new lid (see 
Figs. J and K). The new small eyelid was stretched by 
gradually increasing the size of the artificial eye. 

Case 27. Infantryman M., Royal Reserve Hospital 
No. 8 in Vienna (Figs. 70 and 71), had a similar eyelid 
mutilation and an artificial eye could not be introduced. 
He came to me after having been unsuccessfully operated 
upon. The new plastic was made in a manner similar to 
that in the preceding case. Figure 71 shows the condition 
before an attempt to smooth the flap scar. The patient 
has closed his healthy eye. 


3 b. DISPLACEMENT OF ONE WOUND FLAP AFTER MOBILIZING 
IT BY SIMPLE CUT WITH NARROW PEDICLE. 
In the case of Infantryman S. (Figs. 72 to 74) in above 
hospital, a small very hairy pedicle flap (pedicle at top) was 
Aimee! PM 
placed after scar excision in the under lateral part of the 
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Figs. 85 to 87. Case 33. Mutilating injury of chin. 
lig. 88 to 91. Loss of entire nose except bony skeleton. 


left lip defect, which was raised. This was taken with 
pedicle at angle of mouth. Secondary defect was sewn 
together. Later, a pedicle flap from the middle of the 
under lip was placed in the upper lip (Lexer). Figure 74 
shows result. 

CasE 29. The patient, Infantryman J., Royal Reserve 
Hospital No. 8 in Vienna (Figs. 75 and 76) had lost the 
under part of left upper lip, and in addition he had deep 
scars upward and laterally in the cheek. After excision of 
of all scars, a large pedicled flap of the orbicularis oris with 
mucous membrane from the underlip was used. The 
functional as well as the wsthetic result was very satis- 
factory. 

Case 30. Infantryman S., same hospital (Figs. 78 and 
79), had lost the upper half of the ear and half of the lobe. 
After spreading out all the skin of the remaining auricle on 
its anterior surface, the back wound was covered with a 
pedicle flap from the neck, The ear looked almost normal 
afterward. The secondary defect was sutured. For the 
upper auricle defect, the entire hairless skin behind the ear 
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was used with a pedicle at the top. The flap doubled over. 
The secondary defect was closed with a free transplant 
from the arm, using the Krause method. After union 
occurred, a piece of cartilage was taken from the now too 
large opposite ear and used to model the new ear. When 
finished the patient was shown in the Society of Surgeons 
in Vienna. 


3 ¢. SEAM WITH DISPLACEMENT OF ONE WOUND 
FLAP AFTER MOBILIZING IT BY SIMPLE CUT 
WITH AN ISLAND-FLAP 

In many cases I used skin flaps which had no 
skin pedicle for covering defects, especially near 
the angle of the mouth. These flaps had a sub- 
cutaneous pedicle, including the external maxil- 
lary artery. These flaps have many particular 
advantages respecting the nourishment, beauty 
and practicability. The patients of this kind 
are to be separately described. 


4. SEAM AFTER MOBILIZATION FO BOTH FLAPS 


The frequent appearance in war of total or 
partial lower lip defects with or without jaw in- 
juries, gave me a great number of similar cases, of 
which I shall mention only a few examples. In all 
these cases, I was able to make the repair with 
tissue from the neighborhood, often by mobilizing 
the flaps by large curved cuts. The scars were 
always entirely removed. The tension was di- 
vided over the largest possible surface, which 
often included large areas on the neck. The for- 
mation of a new mouth was always a difficult task 
because of the necessity of getting well formed and 
movable lips. The new orbicularis oris was al- 
ways first constructed, even though the mouth 
became very small. The mouth was then en- 
larged later by stretching apparatus or operation. 
Unequal upper and underlips were often equalized 
by the methods of Lexer or Estlaender, i.e., from 
the middle or from the side, 


CAsE 31. A Russian prisoner of war in Vereins Reserve 
Hospital No. 1 in Bruenn, came to me with gunshot jaw 
injury after an unsuccessful plastic (Figs. 80 to 82). 
After an exact excision of all the numerous branched scars, 
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the whole skin of the chin and the remains of the lips were 
mobilized by curved cuts. All were then sutured (Figs. 
L. and M.). Similar to Morgan’s method, I drove an 
ordinary carpenter’s nail into the jaw, after having pre- 
viously bored through the outer table. This was for the 
purpose of holding the skin up over the chin. However 
my nail was driven much deeper and with point directed 
more downward. 

CASE 32. A quite similar proceeding occurred with the 
soldier L. of Royal Reserve Hospital No. 17 in Vienna 
(Figs. 83 and 84). 

Case 33. Infantryman P. V. (Figs. 85 to 87). I had 
the honor, as a guest, of operating on him. in the clinic of 
von Hochenegg. ‘The lower lip was formed by mobilizing 
the right and left sides of the defect together with the left 
end of the upper lip (See Figs. N and O). It should be 
mentioned that a large pedicle flap from the scarred skin 
over the chin was used as substitute for mucous membrane, 
because this skin on account of its ugly scars could not be 
used facing outward. In the mouth cavity, a long curved 
incision was made in the right fornix as deep as possible, 
and ending suddenly with a vertical one inch cut, to mobil- 
ize the right flap. ‘The healing of all the flaps was complete 
except for a fistula, which formed at the site of the former 
left cheek scars, which had been removed. This fistula 
soon disappeared spontaneously. In order to avoid 
complicating the description, I shall not mention now some 
corrections which followed. 

Case 34. Infantryman J. T., Royal Reserve Hospital 
No. 8 in Vienna (Figs. 88 to 91), lost his entire nose as the 
result of an explosion of grenade shot. Only the skeleton 
of the nose remained, covered by a small amount of 
scarred skin. Both upper jaws were fractured, the left 
quite shattered. ‘The upper lip and processus alveolaris 
were badly injured. I shall mention here only that I got 
sufficient skin for the nose by mobilizing the cheek skin 
subcutaneously on both sides. This was done by working 
through the mouth without cutting the skin. This 
mobilized skin was first spanned over two metal arches, 
which had been previously prepared. These ended in 
points which rested on the upper jaw. In one week these 
arches were removed from the nostrils after cutting them in 
two.. The nose skin was then supported with gauze pads 
until the new bony skeleton took up this function. The 
nostrils were formed from pedicle flaps of the naso-labial- 
fold. The upper lip has still to be enlarged from the lower 
lip by Lexer’s method, with this modification, that the new 
skin septum of the nose will be formed from the skin over 
thechin. ‘This also facilitates closing the secondary defect. 
Figure 91 shows the patient with a skin protuberance, 
resembling a horn on the chin. This is made to be followed 
by the Lexer operation, in which case this horn is turned 
upward in connection with the flap to form the skin sep- 
tum of the nose rising from the upper lip. 
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FREE MUSCLE-TENDON-BONE TRANSPLANTATION FOR OLD FRAC- 
TURE OF THE PATELLA 


By WALTER M. BRICKNER, M.D., F.A.C.S., New York 


Associate Surgeon, Mt. Sinai Hospital 


S., a farmer of 57, in good health, was referred to 
me on July 15, 1916, by Dr. Herman Schwartz, 
- with a transverse fracture of the right patella, 
which he had sustained more than a year before, 
and for which he had had no treatment whatever. 

The quadriceps was very much atrophied and contracted 
and the patellar fragments, of equal size, were widely 
separated. I thought, however, that under narcosis, 
and with the assistance of liberating incisions in the mus- 
cles, I would be able to secure approximation. 


At operation (July 17, Park Hospital, 
ether) I found that traction on the exposed upper 
fragment of the patella brought it down but very 
little indeed. Vertical incisions were then made 
through the muscles on each side of the rectus 
femoris, in the lines AB and CD (Fig. 1). But 
even when these had been gradually extended 
the full length of the quadriceps bursa and a 
little beyond, the upper fragment could be moved 
down but little more than before: the separation 
was still about an inch. 

A transverse incision (EF) was made partly 
across, and through the thickness of, the restrain- 
ing rectus femoris tendon. ‘Traction then made 
the bone approximation a little closer but still 
very insufficient. 

At this stage there seemed nothing to do but to 
complete the transverse incision EF by extending 
it on each side to meet B and D. This incision 
cut the mass ABDC from all attachments and, 








indeed, I lifted the upper half of the patella and the 
attached tendon-muscle mass away from the patient’s 
body! Z 

The freed upper half of patella was then lai 
in contact with the lower half, after freshening 
the edge of each; and the fragments were united 
with two kangaroo tendon sutures passed through 
drill holes. The periosteum and the torn joint 
capsule were stitched with chromicized catgut; 
and the transplanted muscle-tendon mass was 
sutured in its new bed with kangaroo tendon and 
chromicized catgut, as illustrated in Figure 2. 
The skin wound (Fig. 3) was closed without 
drainage; and a plaster-of-Paris cast was applied 
in full extension. Lane technique was employed 
throughout the operation. 

The postoperative course was afebrile and on the twelfth 
day the skin wound was found healed per primam. On 
August 5, the patient was discharged from the hospital, 
the leg still in extension in the split plaster cast. 

Six weeks after operation the patella was solidly healed. 
Although the transplanted tendon-muscle mass had 
shrunken somewhat in bulk, it had not undergone absorp- 
tion and no separation was palpable in the lines of muscle 
suture. The quadriceps was, however, more atrophied 
than before operation, and it showed at no place any re- 
sponse whatever to galvanic or faradic stimulation! In 
spite of the bony union, therefore, the chance of a func- 
tional cure appeared to be very small indeed. At that 
time there was also noted a decided drop-foot, which had 
probably developed from nerve pressure by the cast. 





Fig. 3. 
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Fig. 4. 


The patient was then put in the hands of an experienced 
and very competent masseur, Mr. Karl Steiner, who had 
the man under constant supervision in his home, and gave 
him daily treatments by massage, passive movements, 
and electricity. Under this care slight flexion of the knee 
was soon restored, and the atrophied quadriceps grew 
steadily in bulk and demonstrated a normal power to ex- 
tend the leg. By September 20, the patient was walking 
about, able to flex the knee about 45 degrees and to ex- 
tend it fully. 

In October a brace was applied to the shoe to support the 
drop-foot, and with this the patient walked miles without 
fatigue. 

By November 6, when the patient was exhibited before 
the Surgical Section of the New York Academy of Medi- 
cine, his quadriceps was fairly bulky and very strong, and 





SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 5. 


responded normally to electric stimulation; he was able to 
flex go°, to extend the leg fully and to hold it in extension 
unaided (Fig. 4), to rise normally from a crouching position 
(Fig. 5), and to kick vigorously. 

At this writing (February 24, 1917), the drop-foot has 
entirely recovered; the man flexes his knee fully, extends it 
easily, walks up and downstairs normally; he has a fairly 
bulky quadriceps of very good power and a solid patella of 
normal contour; and he goes about his affairs without effort 
or fatigue. 


This report is made, not to describe a method 
of choice, but to record the excellent result of a 
free muscle-tendon-bone transplantation in an 
unpromising case. 
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VERTEBRAL FRACTURE WITH LUXATION, TRANSPLANTATION OF BONE 


By HERBERT P. COLE, M.D., F.A.C.S., Mopite, ALABAMA 


HE transplantation of bone for the treat- 

ment of spinal tuberculosis is a generally ac- 

cepted surgical procedure. The transplanta- 
tion of bony material for spinal fracture, however, 
is sufficiently unique, I believe, to warrant a re- 
port of the cases. 

The unusual features of a recent case of spinal 
fracture and dislocation required such departure 
from the usual methods of transplantation that 
they prompt me to present a report. 

Among the essential principles of the trans- 
plantation procedure, as outlined by Dr. Albee, 
is the approximation of medullary bone to medul- 
lary bone, wherever possible. In this particular 
case, the vertebral dislocation caused such a dis- 
tortion of the line of the spinous processes, that 
a transplant could not readily be fixed to the 
spinous processes by turning down all of the split 
halves on the same side; accordingly, the halves 
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Fig. 1. 
imation of the transplant by the usual method of turning down the split spinous 


processes all on the same side. 


were turned down to the left in the upper portion 
of the spine, and to the right in the lower portion. 
The tibial transplant was then inserted, with its 
periosteal surface against the medullary surfaces 
of the fixed halves of the spinous processes above, 
and with the medullary portion of the transplant 
against the medullary portion of the fixed halves 
of the spinous processes below. It will be noted 
in this way that, whereas the upper portion of 
the transplant did not follow the rules of medul- 
lary to medullary throughout, the insert of the 
transplant in this manner did prevent lateral 
motion of the spine, and secured much better 
primary fixation than by the method of turning 
the halves down all on the same side. The final 
results amply justified our methods. I append 
the case report and the self-explanatory sketches. 


J. R. V., Albany, Georgia, referred by Dr. E. K. Armi- 
stead; white, male, age 24. 


Past history unimportant in 






The lateral deviation of the lower vertebra prevents an accurate approx- 


Small sketches represent the manner in which the 


surfaces of the transplant are presented against the fixed portions of the processes 


above and below. 


Note that such fixation of the transplant prevents lateral motion. 
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Fig. 2. Radiogram discloses transplant in position after 


operation. 


relation to present illness. On March 6, 1914, the patient 


fell from a freight car striking on his back. 


About six 


months later, a kyphosis was noted about the middle por- 
tion of the spine. The progressively resultant pain required 
a plaster cast about December 20, 1915. Since December 
20, up to the present time, the patient has had severe pain 
in the left leg and left portion of the back. At the present 
time, the patient is unable to walk erect and has to walk 
inja stooped {position with his left hand on his thigh. 
Upon stooping, the patient complains of severe, lancinating 
pains to the left of the dorsal vertebrae, and excruciating 
pains in both lumbar regions upon sneezing or coughing. 

Physical examination. A definite kyphosis at the left of 
the tenth dorsal vertebra. All motion painful, especially 
left lateral flexion and exertion. No marked motor dis- 
turbances. Clinical findings are negative. Radiogram 
shows a dislocation and fracture of the tenth dorsal verte- 
bra with partial dislocation of the lower fragment to the 
left. 


Operation. A segment of tibia about six 
inches in length, patterned to fit the kyphosis, 
was cut from the right internal surface of the 
tibia. The spinous processes of the tenth, elev- 
enth, and twelfth dorsal vertebra were split and 
the left halves turned downward. The spinous 
processes of the two upper lumbar vertebra were 
split and the right side turned downward. The 
tibial transplant was then inserted after checking 
all hemorrhage. The periosteal surface of the 
transplant was placed against the fixed portions 
of the spinous processes in the upper portion of 
the kyphosis and the medullary surface of the 
transplant lay against the medullary surface of 
the fixed portions of the processes below. This 
method prevented lateral motion of the spine. 
'_ The wound healed without complications and 
the bony union has evidently been all that could 
have been hoped for. Pain has been entirely 
relieved and the latitude of spinal motion is quite 
remarkable. 
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BOOK REVIEWS 


A CRITIQUE OF NEW BOOKS IN 
By GEORGE 


YOME months ago, we took pleasure in calling 
attention, in these pages, to two excellent books 
by English authors!: The Sex Complex by W. Blair 
Bell, and Operative Midwifery by J. Munro Kerr. 
A worthy companion to these works has just made 
its appearance in the Gynecology by Eden and 
Lockyer.? It may not be amiss first to say a word 
about the authors. Both are familiar and respected 
figures in the gynecologic world and by numerous 
original contributions, have amply demonstrated 
their entire fitness for writing a book on gynecology. 
Both are obstetricians as well as gynecologists — a 
combination none too common in England, yet, one 
which, to a certain extent, guarantees a proper val- 
uation of our special problems. Indeed, Eden is 
the author of a popular Manual of Midwifery. The 
intimate correlation of the indivisible sister sciences 
of gynecology and obstetrics, the numerous points at 
which they overlap can, perhaps, best be exempli- 
fied by referring to obstetric infection and its remote 
results, and it is this field that is more fully dealt 
with by the authors than is usual in gynecologic 
textbooks. 

The subject matter is arranged along approved 
lines. The book is divided into three parts. Of 
these, the first, under the heading of General 
Gynecology comprises anatomy and physiology, 
methods of examination, prominent symptoms, 
disorders of development and function, and pelvic 
infections. Regional Gynecology forms the second 
part and deals with the affections of the several 
generative organs, while the third part contains the 
technique and after treatment of gynecological 
operations. 

The authors have succeeded in keeping the 
instruction abreast of the most modern advances in 
our knowledge and in maintaining an even balance 
between the pathological and clinical aspects of the 
work. The subject of chronic endometritis is 
firmly based upon the fundamental researches of 
Hitschmann and Adler. In accordance with these 
authors, only the interstitial variety of chronic 
endometritis is recognized. Such an inflammatory 
state of the stroma may inhibit the involution which 
normally occurs in the uterine glands after menstru- 
ation thus rendering a physiological and transitory 
hyperplasia of glands pathologic and permanent. 

1 Surg., Gynec. & Obst., 1917, xxiv, 124 and 125. 


2 GYNAZCOLOGY. Re OR STUDENTS AND PRACTITIONERS. By Thomas 
Watts Eden, M.D., F.R. .C.P., and Cuthbert Lockyer, M.D., 
B.S., F.R.C.S5., F. RC es New York: The Macmillan Company, 1916. 


GELLHORN, 


GYNECOLOGY AND OBSTETRICS 


M.D., St. Louis 

In the removal of a malignant growth from the 
vulva, it is essential to extirpate the inguinal glands 
on both sides at the same time, whether they are 
palpable or not. In dealing with haematosalpinx 
and hamatometra, a conservative radicalism is 
suggested. The chapter on the nature of menstrua- 
tion and the réle of the endocrine glands is written 
under the influence of Blair Bell whose interesting 
work has been alluded to in the opening sentence 
of this review. 

As to the problems of sterility, a little more detail 
would seem desirable. Important contributions by 
American authors have not been taken into con- 
sideration; for instance, the studies by Reynolds 
on the chemical reaction of secretions or the sterility 
test by Huehner. In anterior colporrhaphy, dis- 
section with scissors which we owe to Watkins, of 
Chicago, is recommended. From this advanced 
technique there is a lapse into antiquated and, to 
our feeling, faulty technique in the operation for 
complete tear where the authors tie their sutures in 
the lumen of the rectum. 

But enough of details. The shortcomings are 
few, very few. The attractions and distinct 
advantages of this book are so numerous that it 
will easily obtain citizenship on this side of the 
ocean. 


HE case is not quite so plain with another 

immigrant that seeks admission to our libraries. 
Jellet’s book * has undoubtedly a good many attrac- 
tive features. The theory of gynecology is well 
worth reading, and there are a number of dis- 
courses, for instance, on the mechanism of down- 
ward displacement of the uterus or the principles 
of pessary therapy, which testify to the qualifica- 
tions of the author as a teacher. On the other 
hand, the general disposition of the book is one of 
unrest. For example, you may have become in- 
terested in the author’s presentation of the subject 
of uterine cancer and would like to know his posi- 
tion as to therapy. You must, however, curb your 
impatience, for under the heading of treatment you 
are referred to another later page. You eagerly 
find the designated place, only to be told that the 
real treatment will be dealt with later in a separate 
chapter. Such interruptions disturb one’s concen- 
tration and continuity of thought. This tearing 
apart of the discussions of the various topics occurs 


3 A Practice or GyN&cOLOGY. By Henry Jellet, M.D., F.R.C.P.1. 
Philadelphia: Lea & Febiger, 1916. 
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quite frequently and leads to much unnecessary 
repetition which merely adds to the size of the vol- 
ume. How much better it would seem to economize 
space so as to include in the book certain subjects 
which have been completely omitted. The word 
syphilis, for instance, does not appear in the index, 
and in the text I have found it but once as a fleeting 
allusion to the etiology of elephantiasis. Are there 
no initial lesions about the vulva nor any condy- 
lomata lata? Why hide from the seeker-after- 
knowledge the fact that the vulva may be the seat of 
so-called soft chancres? Why devote four pages to 
atmocausis and zestocausis if the author himself 
does not use this method? Moreover, there is 
hardly anybody else who still employs this form of 
treatment. 

The chapters on radiotherapy and vaccine treat- 
ment in gynecology have been contributed by two 
collaborators. The former contains a detailed dis- 
cussion of the technical aspect of the question. The 
chapter on vaccine treatment makes interesting 
reading. The author, Dr. Rowlette, claims re- 
markable results with gonococcus vaccine. Com- 
plete cure of gonorrhoea seems the rule although the 
treatment may have to be pushed vigorously for 
quite a period of time. He also believes it is 
possible to prevent the formation of pyosalpinx by 
vaccination. In view of the general disappointment 
of this form of treatment it seems desirable to give 
the author’s contentions a renewed and thorough 
test. 


HE surgical aspect of our specialty has so en- 

grossed the interest of gynecologists that the 
subject of sexual neuroses in the female has received 
but scant attention. Here and there a chapter ina 
gynecologic textbook or an occasional paper from 
the pen of a gynecologist of note form the only 
recent contributions to this borderland between 
gynecology and neurology — at least in this coun- 
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try. A new book on the subject by a genito- 
urinary specialist, is, therefore, bound to prove of 
value.!. The author has made himself known to 
us by the sterility test which bears his name. In 
the present volume the chapters on masturbation 
in the female, nymphomania, frigidity, vaginismus, 
and dyspareunia are of special interest. But there 
are also a number of chapters on sexual neuroses 
in the male a knowledge of which is of decided 
benefit to the gynecologist. The book is written 
in a most fluent manner and though it disregards 
almost completely the demands of a literary style, 
it must needs impress the reader by its earnestness 
and directness. 


HE collection of abstracts which appears 

every year at monthly intervals in the form of 
small volumes covering the entire field of medicine 
and surgery, has become a valued friend to the 
general practitioner as well as to those interested in 
special subjects. These booklets? correspond in a 
way to the German Zentralblaetter. They are not 
as extensive as the latter but, on the other hand, 
the abstracts go much more into detail and, if neces- 
sary for a better understanding, they reproduce the 
original pictures. The survey of the gynecologic 
and obstetric literature of the past year (1915) 
is confined mostly to American writers because the 
clash of arms in warring Europe has restricted 
peaceful scientific work for the time being. In the 
selection before us, the editors have again shown 
their discriminating judgment. Their efforts 
should find the hearty appreciation which they 
deserve. 

1 A PRACTICAL TREATISE ON DISORDERS OF THE SEXUAL FUNCTIONS 
IN THE MALE AND FEMALE. By Max Hucehner, M.D. Philadelphia: 
F, A. Davis Company, 1916. 

2Tue PracticaAL MEDICINE Series. Series 1916, vol. iv, Gyne- 
cology. Edited by E. C. Dudley, A.M., M.D.,and H. M. Stowe, M.D. 


Vol. vii., Obstetrics. Edited by J. B. DeLee, A. M., M.D. and 
H. M. Stowe, M.D. Chicago: The Year Book Publishers, 1916. 
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